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Garia Intermedia Macron Kellettii 


Garia Shells are elaborately sculptured and deli- Macron shells have the characteristic 
cately coloured. They are bivalves with a pair family shape of a crooked horn. Macron 
of tooth-like projections in one valve but only Kellettii may be as much as three inches 
one in the other. Garia Intermedia is about 2} long. It has a thick, horny epidermis, 
inches long, having a whitish shell streaked with black or brown in colour, the shell itself 
fine rays of rose colour. It is found in European being thick and white. It is found in the 
waters, particularly off the coast of Portugal. Gulf of California and near San~ Diego. 


Shell Garia Oils — extreme pressure oils of the 
“ active’? type — are recommended for severe 
cutting operations on tough steels and other 
materials which are difficult to machine. 

Shell Macron Oils are E.P. oils ofaless 
active type ; they can be used for less 
severecutting operationsonalltypesof 
ferrous and non-ferrous metals with- 
outfearofstainingandare particularly 
suitable for automatic lathe work. 








Seashell Oils are produced as the result of world- 
wide research. Here you see a Shell scientist 
using an instrument capable of detecting surface 
irregularities to a millionth of an inch. 
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—Seashells Symbolising Free Cutting 


Shell Garia Oils and Shell Macron Oils 
are marketed throughout the world. 
There is a Seashell grade for every in- 
dustrial use—and each of these grades 
is available everywhere in the same 
high quality. Shell lubrication en- 
gineers will be pleased to provide 
further information and to make 
specific recommendations for 
particular purposes. 
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. . not for twist drills, anyway. 
| may be an awkward type, but Monks & Crane 


never fail to fix me up.” 


**| should darn well think so! 

. . . If you can’t pick a drill out of 4,000 
items in a stock of five million 

or so, you deserve to go and 


make ‘em yourself!”’ 


— 
— 
—_ 


fT 


BRITAIN’S FOREMOST DISTRIBUTORS 











No 





é /- 
likey, r 





MONKS & CRANE LTD 
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LONDON, N.W.1 BIRMINGHAM, 12} RHODES, MANCHESTER 
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CROMWELL 


33' S.S. & S.C. 


Super Precision Lathe with hardened 
and ground bed. 


Fitted with Ward-Leonard type elec- 
tric drive providing infinitely variable 
(stepless) speeds of 20-2000 r.p.m. 
Wide range of threads, feeds, etc. 
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For accurate and fast 
production—permitting 
rapid duplication of overall 
lengths and depth of centre. 
Three models (bar lengths 
54’, 90” and 120”) all taking 
5” dia. bar. Centre height 
9” with possible swings of 
18” and 20”. 








The Institution of Production Engineers Journal 


li 


— 


Wit 





One cheque that will never be drawn! 


Money saved is money earned, and this man found the way. By the simple expedient of 
changing brazing operations from old fashioned torch methods to modern applied high 
frequency, a total of £12,000 in solder costs alone over twelve months was gained. This is 
the way he did it. 

Excessive heat was being applied to a brazing job because of the conductivity of a large 
part, and distortion was frequent. Applied High Frequency engineered the job for 
brazing by Induction Heating—a satisfactory joint being obtained with 60°, less silver 
solder, and distortion completely eliminated. The saving in solder amounted to one shilling 
and sixpence for each component, calculated on a year’s output; a saving of £12,000 on 
solder alone. 

Saving on this scale may not always be possible; but it may prove worthwhile to have a 


Wickman engineer investigate the possibilities in your production. 


*User’s name withheld by request. 






APPLIED HIGH FREQUENCY DIVISION 


Actarc Works, Goldhawk Road, London, W.12 
Telephone: Shepherd's Bush 1151 
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This PRECIMAX Model R.S.20 rotary table surface grinder is 
giving results of the highest precision and finish, at Alfred 
Herbert, Ltd., Coventry. The machine is continuously engaged 
on the grinding of chucks, as illustrated, and very fast rates 
of production are maintained. 

The PRECIMAX R.S. range of surface grinders are powerfully 
built throughout, with exceptionally long slides to the grinding 


head, to ensure maximum rigidity and accuracy. 
Full details will be sent on request. AT ALFRED HERBERT LTD. COVENTRY 
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JOHN LUND LTD. 


CROSS HILLS : KEIGHLEY : YORKS 
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SERRATED BLADE CUTTERS 


. milling tough alloy steel 


. 
coupling sleeves at 
RICHARDSON, WESTGARTH & CO., LTD. 
The sicts in these tough nickel at a steel coupling sleeves for turbo-alternators 
are milled by ““Galtona-O.K." Alternate Angle Cutters, I6in. dia. by® lin. wide. 
Two Cutters are interlocked sonsaien, and the finished slots are 2in. wide by 
4in. deep. 








Literature and further details are available on request. * 
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@ S. / U/| é 7 A9 / 4 | ft NV / O Reprints of these announcements 
e will be gladly supplied on request. 
B.I.P. designers contend that, in handle design especially, styling must logically be dictated by functional requirements. 


Accordingly most of the handles shown are hand-sculptured to suit the grip. A number of simple technical improve- 
ments are suggested which in no way restrict the designer. All the items are suitable for moulding from Beetle materials: 


Pull Handle—vertical pull—whole hand 
By using a hollow section and taking the shank of the eyelet right through the thickest part of the moulding, maximum 
strength of attachment is achieved. The hollow section also saves material, reduces curing time. 


Drawer Handle—horizontal pull with finger-tips POTENTIAL BREAKAGE POINT 
Moulded hollow from back to face. The cambered form of the top face is stronger 
than would be any bar-type handle made from the same material. 


Case Handle—vertical pull—whole hand 
Made in a split mould and ‘ crowned’ to facilitate flash removal. The lower part of 


the moulding, as shown, consists of a solid bar which with its cover-plate comprises a 


simple single-hinge arrangement. Stronger and easier to assemble than the conventional Moulded bar-type drawer handle. 
double hinge. 
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Cooker Control Knob FOTENTIAL BREAKAGE POINT 
No major problems. The decorative band conforms with current cooker design trends. 


Door Handle—twisting action— whvule hand 
Hand-sculptured for natural grip. The tapering of the die-cast insert removes a potential 


666868600 
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breakage point such as is naturally offered by the usual square-ended insert. 








Bread-Knife Handle—full grip with thumb pressure 
Hand-sculptured for positive control. By repeating the same form on either side, the Moulded door handle with square- 
handle is suited both to right and left-handed users. ended insert 








The B.I.P. lechnical Advisory Service will assist industria! designers and manufacturers who use plastics mouldings in their 
production processes. Advice is freely offered regarding product styling, mould design, choice of materials and moulding 
techniques. 


BRITISH INDUSTRIAL PLASTICS LIMITED | ARGYLL ST., LONDON, W.I 





‘BEETLE’ is a trade mark registered in Great Britain and in most countries of the world 
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PRODUCTION GEAR SHAPERS — 


DRUMMOND BROS. LTD., GUILDFORD, ENG. 
Sales and 
DRUMMOND-ASQUITH (S 








TYPICAL SAVINGS BY CHANGING 
FROM A CENTRE LATHE T2 A +GF+ COPYING LATHE 


Original time on Time on +6F+ 


Centre Lathe, Copying Lathe, Quantity 


Man-hours Skilled Man- | 
saved hours saved | 
Floor to Floor Floor to Floor °°" Week per week per week | 


40 min. 9 min. 300 155 200 
27 min. 7.1 min. 150 49.75 67.5 


Many other striking examples can be given, a four or five-fold increase in output being 
not uncommon. Write now for fully descriptive literature. Let us give you a demonstra- 
tion — from your own prototype. 


FOR BETTER WORK FASTER — AT LESS COST — CHANGE TO +GF+ 
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FOR TOOLROOM AND 
GENERAL WORKSHOP USE 










The Catett > - ae 


ci Pri Ss 6 n aa E —_—, 
Pan” SWING LATHE | genthad production, 
You canner buy 
WITH THESE 


SIX OUTSTANDING 
FEATURES “20 


~ 








‘fp ys , oo 
ayers a 


binath 


1. Actual swing is Il}” over the 
Bed, 18}” in the Gap. 24” or 
40° between centres. 


2. All geared headstock with Shaved 
gears throughout 


3. Eight spindle speeds 3|—720 r.p.m. 
or sixteen with two speed motor 
3I|—1440 r.p.m. 


4. Totally enclosed drive. 


5. Spindle bored 1}” with collet 
capacity of 1}”. 


6. Headscrew used only for 
screwcutting. 


Built by T. S. Harrison & Sons Ltd., to 
Schlesinger limits throughout; test - 

certificate supplied. Sound and robust coastruction 
to give you many years of trouble-free service. 


FROM YOUR USUAL DEALERS. 


Write for illustrated literature to: 


T. S. HARRISON & SONS LTD., UNION WORKS, HECKMONDWIKE, YORKS. 
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MANUFACTURERS OF 
MACHINE TOOLS . PRECISION INSTRUMENTS AND GAUGES 
PRECISION TOOLS OF ALL TYPES 


COVENTRY GAUGE & TOOL CO. LTD. 
COVENTRY, GT. BRITAIN 





' No. $0 JIG BORER 
2 PITCH MEASURING MACH 
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<gkmuain FOUR, FIVE, SIX AND EIGHT SPINDLE 
y AUTOMATICS provide production engineers 


with new opportunities to increase output and lower costs 









SPINDLES 
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Fast producing Wickman Multi- 
spindle Automatics can now be Wickman 2%” Six Spindle 
applied to a wider range of jobs Bar Automatic 
than ever before. The tooling 
opportunities can be easily visual- 
ised from the illustrations above. 
The Wickman patent auto-setting 
mechanism is incorporated in all 
machines of the range and altera- 
tions to tool feed strokes and bar 
feed are accomplished without 
cam changing. The full fast 
approach stroke is unaltered by 
this mechanism, setting up is 
simplified and change-over time 
reduced—that’s why these auto- 
matics can be considered for short 
run jobs as well as long runs on 
one component. 


Wickman 5-spindle automatics are also available for chucking work in S” and 6” capacities. 


WICKMAN of COVENTRY 


LONDON «+ BRISTOL + BIRMINGHAM + MANCHESTER 
LEEDS . GLASGOW ‘ NEWCASTLE ‘ BELFAST 
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HARROGATE CONFERENCE, JUNE 25th—28th 


‘Production for Plenty” 


by SIR CECIL WEIR, K.C.M.G., K.B.E., M.C., D.L. 
President of the Institution, 1952/53. 


In place of the usual leading article, the Institution 
| publishes the President’s address to the Harrogate 
Conference, delivered on 26th June, 1953. 


HIS Conference will be my iast appearance as President of the Institution. I feel particularly 


| pleased and honoured that it should be in the year of the Coronation of our young and gracious 
| Queen, Elizabeth the Second, and that the subject of this Conference. “ Production for Plenty”, 
: should be such a stimulating and inspiring one. 


This title is very well suited to Coronation Year. The first Elizabethan period was an era of adven- 
ture, initiative, enterprise and activity in every sphere of our national life. In culture, in literature and 
the arts, in exploration and discovery, in pioneering and in the development of the crafts, it surpassed 
any previous period in our history. We continue today to draw inspiration from the story of that reign. 
We have seen great times since, years of endurance, years of achievement, years of victory, years of 


tremendous industrial progress when the whole character of our economy and the condition of our people 





have been changed and transformed and we are ready to go forward to a still more glorious future. 
The first stage of this new beginning—for every step forward is a new beginning—should be accomplished 
in this second Elizabethan reign and it can well be termed * Production for Plenty ”’. 
Need for A New Outlook 

We need, in my opinion, once again a new outlook. The programmes and policies which emerged in 


other times sprang from the conditions existing in those times. There were hard and difficult conditions 





for many, perhaps for most people in a large part of the Victorian era. The rapid advance of industry, 


the increase in population, the sprawling growth of towns and cities, the development of transport and 


machinery, created problems of urgency and complexity. One hundred and fifty years ago it took a 
British statesman, called to power in England while he was travelling in Europe, as long to travel from 
Rome to London as it took a Roman Emperor to travel from London to Rome some seventeen hundred 
years earlier. Today it takes just four hours. 


But with the development of industry and population came a growing consciousness of the importance 
of the individual. a realisation of the rights of man to share in the fruits of work and invention, a 
recognition that social welfare and education were not, and could no longer be, the privilege of the few 
and that standards of life and of living must be built up so that all would be cared for and those who 
were willing to make genuine efforts should be denied no opportunity of advancement in the sphere in 

which they had chosen to work. 
; There followed from this a century of what can well be called progress in its most fruitful period in 
the early part of the present century. A period unsurpassed, even today, in the variety and character 
of the reforms to which it gave birth in political, social and industrial legislation; the extension of the 
franchise, the widening and freeing of education, the liberalisation of trade, the development of health 
services, insurance against unemployment, the fuller recognition of trade unions and joint consultation 
between employers and employees. Interrupted though the social advances were by two World Wars, 


which incidentally gave striking evidence of the solidarity of the British people in times of crisis. progress 
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continued and today there is a higher sense of citizenship in many quarters and a nearer approach to 
equality of opportunity than ever before. 

The point of this narrative is not to boast about or preen ourselves on what has been accomplished 
in this free and liberal-minded land. It is to demonstrate that a great change has occurred and that 
now, after the Second World War, we require a new outlook which takes account of a fresh situation 
and provides a new stage from which to launch out into new adventures in the domain of human 
progress. 

A Combined Operation 

In the Institution of Production Engineers we do not make political speeches, that is to say, not from 
any party angle. In a democratic country everything is in effect political, it springs from governmental 
action initiated and approved by the free votes of a free people. It is right that one should say that the 
progress I have described has not been due to the efforts or the genius of any one political party. It 
has, in fact, been a combined operation in which the clash and conflict of argument and debate, con- 
ducted as we know so well how in this essentially parliamentarian nation, have played a notable and 
wholly constructive part. 

Of course, each political party will lay claim to authorship of this terrific social advance—that is 
fair political tactics and we can leave them, each of us in our capacity as a citizen participating in 
the argument, to fight it out amongst themselves. The main thing that concerns us here is that it has 
happened; the Britain of today is very different from the Britain of bygone days. Only the spirit and 
the soul of the people remain as they have been throughout our long and inspiring history. The lesson 
I derive from this is that men and women shou!d recognise the new facts and proceed from them to 
fresh endeavours. It is futile and indeed harmful to argue as though there were today in the minds of 
enlightened industrialists any thought of oppression or suppression of their workers. Indeed, in these days 
their minds are set, partly it may be for material reasons, but largely, I believe, because of the changed 
outlook to which I have referred, on improving conditions of work, on facilitating production, on finding 
new markets abroad and larger markets at home, on providing pension, welfare and recreational arrange- 
ments which will, even in the largest of public companies, enable a family spirit to take root and develop. 
I do not suggest that there will not continue to be differences of opinion with regard to hours of work, 
wage rates and many other matters affecting operatives in factories. Therefore the need for trade unions, 
for joint consultative bodies and sometimes even for drastic action on one side or the other, will go on. 
But by and large the development of output, the increase of productivity, are not obstructed by the fears 
and apprehensions and injustices of other days and can be approached and resolved by common action 
and agreed measures on the part of management and operatives alike. 

Let us make no mistake about this compelling fact—that Britain dare not be complacent about her 
trade. The free world may be, indeed there is every indication that it is, more co-operative than it has 
ever been. But a corollary of freedom is competition and if we are to remain free and not go over to 
dirigiste, syndicalised, wholly planned economies which would stultify enterprise and to a large extent 
frustrate, discourage and, certainly, inhibit initiative, then competition will be sustained and even fierce. 
To meet this competition and even to maintain our present position amongst the industrial and trading 
peoples of the world we shall have to be efficient, effective and flexible to a still greater degree than we 
are at the present time. To deal with the situation so that we shall not only hold our place in competi- 
tive conditions, but also widen the areas of consumption for the benefit of all—our competitors as well 
as ourselves—we shall have to participate in new schemes for the creation of fresh and expanding markets, 
for the development of new resources of food and raw materials, for the raising of the standards of other 
people so that civilisation may progress and our own standards not be pulled down. 

Significant Developments in Europe 
I have said that we are confronted with a new world. We are also confronted with a new Europe. 


Already there is a functioning supra-national body in the European Coal and Steel Community to which 
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six nations, Germany, France, Italy, Holland, Belgium and Luxembourg, have transferred their 
sovereignty and responsibilities in respect of the two two most vital products of industry, coal and steel. 
These industries have ceased to be controlled by the six national governments concerned. They now come 
under the governmental supervision and direction—in so far as direction is required—of the High 
Authority of the European Coal and Steel Community, a supra-national government in this sphere 
representing 158 million producers and consumers. 

If, after the ratification of the Treaty for a European Defence Community, giving the same six nations 
a single army, navy and air force, the third stage of a political community should be accomplished, with 
the development of a common economy and a common market for the same vast population, and such 
other free nations as may decide to join the integration movement, we shall have something to reckon 
with which should not be under estimated, an area in which tariffs and discriminations will progressively 
be abolished and in which national planning will become supra-national planning. 

Of course, the United Kingdom will be associated in some appropriate way with these Communities 
when they become established—I am myself the Head of the United Kingdom Delegation to the High 
Authority of the European Coal and Steel Community, and we have just given wide and far-reaching 
guarantees of association to the European Defence Community—but we have never agreed to transfer 
our sovereignty to the supra-national bodies. 

I mention these significant European developments, the building up of which we have officially encour- 
aged and approved, to underline my contention that the world of today and the days to come will not be 
the same as the world of yesterday. 

For these reasons if for no other—and there are many others, too many to enumerate—we cannot 
rest on our past economic and industrial achievements, we dare not indulge in unrealistic expectations 
of ease and self-satisfaction; we shall have to fight hard, work hard, programme and plan with intelli- 
gence and flexibility, so that we may march forward with, and in the van of, an army of industrialists 
and traders whose task is to raise the standards of their own peoples and to extend the conditions, ideals 
and amenities of a free civilisation to all mankind. 

I make no apology for purple passages of rhetorical analogy at this early hour in the morning. If 
we are seeking material benefits for our fellow citizens at home, and for our brothers and sisters beyond 
the seas, we must be actuated and activated by more than material gain if we are to succeed. Man must 
have a mission as well as an individual incentive and while we may be shy about expressing these things, 
they must be recognised if they are to generate the energy, understanding, endurance and determination 
that are essential to success. 

“ Production for Plenty”: that is the theme of our Conference and first of all “ productivity”. 
* Plenty” will flow from “ productivity ”’—never the other way round. To achieve productivity is the 
task par excellence of the Production Engineer, but every operative, every element in management, must 
be his ally and partner. The Production Engineer, working in collaboration with the mechanical 
engineer, the electrical engineer, the chemical engineer, the civil engineer, the cost and works accountant, 
and all other trained and expert associates can evolve new systems of production techniques, adapt old 
techniques to new machines, simplify operations, improve the flow of processes, reduce the strain on 
labour, diminish, and perhaps abolish, that most frustrating of all deterrents of effort—monotony, raise 
manshift output, increasing earnings while reducing costs,—but he cannot do it without the conscious 
and sustained support both of the operative and his trade union. 


From the standpoint of a Production Engineer this is a man-size job and a challenge to applied know- 
ledge and human understanding. The success of his efforts, considered in the aggregate, will be to enable 
British products to be made at prices and in quality and quantities that good and enterprising salesman- 
ship will be able to market freely at home and for export. 

Importance of Salesmanship 


I mention salesmanship because it is no less important a factor in trade than manufacture. But no 
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salesman, however skilful, can make or hold a market if he is at a disadvantage with his competitor in 
price or in quality. With all the advantages at his hand he will still require to possess energy, knowledge 


and initiative, if he is to find enough customers for the goods he sets out to sell. 


I mention export because it is the key to our prosperity. At all costs we shall have to hold and 
wherever possible expand our overseas trade. No other country is so dependent on export as we are. 
Already 20 per cent. of our gross national product is being sold abroad and even so we are not yet able 
to balance our payments nor to permit imports to be free of control or our currency to be convertible. 
We must either produce more at home of the things we need, or we must earn more of other currencies 
by increasing our exports. I would like to see us do both. At the risk of repeating my famous story, 
which some of you may already know, I will tell you about the friend of my younger days who, on 
leaving the parental roof to start in business on his own account, received a letter from his sound but 
somewhat conventional father advising him “to remember to spend less than you earn’, to which my 
friend replied: “I shall not take your advice this time, Father. I intend to earn more than I spend”. 
Like my friend I, too, am an expansionist and I think that his reply should be adopted as our motto 
for trade. 

Percentages do not always convey the message that one wants to deliver. When I tell you that our 
gross national product is of a value of about twelve thousand million pounds and our exports are running 
at about two thousand five hundred million pounds, you will appreciate the immensity of the task. more 
especially when you realise that many of the articles in the gross national product are not exportable. and 
that the percentage of exports in some of the other items is as much as 70 or 80 per cent. 

If * productivity” is the means of retaining our existing markets by giving us low-cost production 
from well paid operatives and if, in due course, it will provide “ p!enty” for an everwidening number 
of consumers, we would do well to examine the problem of achieving high productivity and the chances 
of finding fresh markets in which to dispose of its yield. 

Obstacles which can be overcome 

On the first of these points, the short answer is that there is no insuperable obstacle to the achieve- 
ment of high productivity. I mean by this no practical obstacle other than the finance that is required 
for the modernisation and re-equipment of factories and plants. That is a problem for the Chancellor 
of the Exchequer—so to plan the incidence of essential taxation that we shall not be prevented from 
equipping industry with the latest and most efficient machines. If this were not to happen, we would be 
left behind in the race for trade and the last stage of the national revenue would be much worse than 
the first ! 

But there are psychological obstacles to bigger manshift output which must be overcome by the joint 
efforts of management and trade union leaders, who understand as well as employers—as reports of the 
Anglo-American Council on Productivity have shown—the urgent need for lower-cost production. There 
is the recollection of mass unemployment, of the miseries and degradations of dole drawing, of slumps in 
demand and the short time that results from these. There is the fear that bigger manshift output will 
call for fewer operatives and lower piecework rates. There is too little appreciation of the established 
fact that new and more efficient machines. while sometimes calling for less workers in the factories using 
them. sometimes call for more workers to deal with increased demands for their product and in any 
event, do not need to lead to less employment in the aggregate. The new machines also need to be 


made, and modernisation should be a continuing process. 


Nevertheless, these psychological obstacles exist and could positively prevent the re-equipment and 
equipment that are required. They will only be removed by frank and open discussion as between all 
elements in industry. and by a growing recognition of the fact that the very dangers that are feared will 
most certainly happen in another way if we should fail to keep abreast—and indeed slightly ahead—of 
technical and plant developments and improved processes. In these discussions the Production Engineer 


is well qualified to take a prominent and constructive part. 
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Creation of Common Markets 

If all these difficulties, financial and psychological, should be overcome. there still remains the question 
of markets. When you have plenty of goods you want plenty of customers, plenty of consumers, plenty 
of markets. This is where we need first of all a radical revision of our ideas. Such a revision is taking 
place in Europe by the creation of common markets where the movement of goods and of men is not 
impeded by currency regulations, customs duties, quotas and transport and other discriminations. The 
achievement of “ plenty” will call for still wider trading areas, for longer term credit arrangements and 
for financial mechanisms of an intra-governmental character designed to assist the expansion of business. 

We have gone some way in that direction. Under the auspices of the Organisation for European 
Economic Co-operation, first the Intra-European Payments Agreement and then the European Payments 
Union loosened the shackles of bilateral trade, and American Marshall Plan Aid operated to prevent 
balances of payments from getting too far out of equilibrium. But these expedients and palliatives are 
not cures and the continuance of American Aid in its present form is too uncertain and conditional. 
When we were a creditor country, we realised that we could only make markets by investing in them 
and that even though later we lost some of our investments, the trade resulting from the credits which 
they created recouped us time and time again. It was a good economic philosophy, suited to the times 
in which it was applied. But new times not only require new men, they also need new measures. 

The Marshall Plan has given us an idea and on some such lines, adapted to a different proportion 
of problem, and on the basis of long-term credits, primarily for capital goods and equipment but not 
necessarily so restricted, we could set the backward and undeveloped areas to work, create opportunities 
for labour, prizes for enterprise, developing resources for food and raw materials, building up vast numbers 
of consumers with advancing standards of living and transforming the hearts and minds of men and 
women everywhere by directing their energies and efforts into channels of fruitful and peaceful progress. 
This I firmly believe is not only practical policy, it is the only practical means of linking “ productivity ” 
with “ plenty”, when we have come to see that to live unto ourselves alone is not only bad doctrine 
but an objective which, in the short term, let alone in the long term, would be suicidal and self-destructive. 

These great schemes, requiring for their fulfilment huge financial operations and permanent organi- 
sational machinery, are for governments to work out and for intra-governmental arrangements to organise. 
The essential thing is that so far as manufacturers and traders are concerned, they should not be plagued 
and confused with problems of currency transfers, but only with the standing in their own currency and 
country of the customers to whom they sell. It is through his government, who is his trustee, and 
through the agreements between his government and other governments participating in this world 
development project, that the individual citizen’s part will be engaged. 

I have deliberately refrained in this opening session from encroaching on the subjects with which the 
distinguished speakers at the other plenary sessions will deal in their addresses. I have not attempted 
either to touch on technical matters which are the subject of some of our discussion groups at this 
Conference, at our Summer School and in the Papers delivered throughout the year in London and at 
meetings of Sections. Even if I were able to contribute usefully to these questions—which I know that 
I am not—this would not be the occasion for me to do so. But I shall advance my education by 
attending some of the meetings of the discussion groups. 

My aim has been to introduce the subject of our Conference, to show, | hope, that a high rate of 
productivity is a necessary as well as a worthy objective to work for: that it is achievable in this country 
as well as in the United States of America; that quality, particularly in the case of this country, with its 
need for a high and sustained level of exports of manufactured goods and products, is the most vital 
ingredient to retain in the increased production we achieve, and that it is in the interest—indeed it is in 
the imperative interest—of management and workers. of consumers and citizens, that we should not fail. 

I have nailed my flag also to the mast-head of “ plenty ”°—‘* plenty” not for those only who live in 
this sound and steady and progressive land, but for the teeming millions of men and women of every 
race and colour and religion who have—potentially we may be sure—the same needs as we have, 
and who are entitled to earn the same rights and to share the same aspirations. 
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PRINCIPAL OFFICERS 1953/4 


THE PRESIDENT 
Mr. Walter C. Puckey, M.I.Prod.E., F.L1LA. 


Members of the Institution will have learned with 
great pleasure of Mr. Puckey’s election to the 
Presidency for 1953/54. His sterling work for the 
Institution over many years, and in particular as 
Chairman of Council during 1950/52. has made a 
major contribution to its growth and development. 
and some of the most 
progressive steps have 
been taken under his 
leadership. 


Mr. Puckey’s career, 
not only in the en- 
gineering world but in 
public affairs, has been 
marked with distinc- 
tion, and his recent 
term of office with the 
Ministry of Supply, as 
Deputy Controller of 
Supplies (Aircraft Production), gave him an oppor- 
tunity to devote his exceptional ability and energy 
to the successful fulfilment of one of the most 
important appointments in the country at the time. 





Mr. Walter C. Puckey 


Prior to joining the Ministry of Supply, Mr. 
Puckey was Director and General Works Manager of 
Hoover Ltd., and during the war had many close 
contacts with Government Departments. After the 
war he served as an independent member of the 
Hosiery Working Party appointed by Sir Stafford 
Cripps, and later became a member of the Dollar 


Exports Board, under the Chairmanship of the 
immediate Past President, Sir Cecil Weir, K.C.M.G., 
K.B.E. 


Mr. Puckey is also a Director of The British 
Tabulating Machine Co. Ltd. 


In spite of his many activities, Mr. Puckey finds 
time to travel widely and has become known to 
members of the Institution through his many personal 
visits to Local Sections. He has recently visited 
Australia as the Head of a Government Mission and 
he took the opportunity, whilst there, to address the 
Institution Sections at Adelaide, Melbourne and 
Sydney. Mr. Puckey was deeply impressed by the 
warmth of the welcome extended to him by Institu- 
tion members in Australia. 


Under his stimulating and farseeing guidance, the 
Institution confidently looks forward to continued 
progress and even greater expansion. 


THE CHAIRMAN OF COUNCIL 


Mr. Harold Burke. M.1.Mech.E.. M.1.Prod.E.. 
M.1.1.A., Joint Managing Director of Concentric 
Manufacturing Co. Ltd., Birmingham, has been re- 
elected Chairman of Council for 1953/54. 

Mr. Burke is also on the Boards of the Subsidiary 
Companies, Metaducts Ltd.. Brentford: Rowmill 
Metals, Ltd.. and T. Miller, Ltd., Birmingham. 


THE VICE-CHAIRMAN OF COUNCIL 


Mr. G. Ronald Pryor, M.I.Prod.E., Managing 
Director of Edward Pryor & Son, Ltd., Sheffield, has 
been re-elected Vice-Chairman of Council for 
1953 /54. 





COUNCIL ELECTIONS 1953/54 


As a result of the Ballot, the following members 
have been elected to serve on Council for the year 
1953/54: 


Members: Mr. H. W. Bowen, O.B.E. 
Mr. R. M. Buckle 

Mr. W. Core 

Prof. T. U. Matthew 

Mr. A. L. Stuchbery 


Associate Member: Mr. R. S. Clark 
The next Council Meeting will be held at 36, 


Portman Square, London, W.1, on Thursday, 23rd 
July, 1953. 
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LOYAL MESSAGE TO THE QUEEN 


An illuminated address, conveying the Institution’s 
loyal greetings, has been sent to the Home Secretary 
for presentation to Her Majesty the Queen, and 
acknowledged on behalf of Her Majesty by Sir 
David Maxwell Fyfe. 
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THE PRACTICAL ENGINEERING APPROACH TO 
THE INTERCHANGEABILITY OF MANUFACTURED 
COMPONENTS 


by Professor Dr. Ing. OTTO KIENZLE 
Presented to the Birmingham Section of the Institution, 24th June, 1952 


Professor Kienzle is the Professor of Machine Tools 
and Head of the Institute of Machine Tools at the 
Technological University of Hanover. During the 
past 25 years, he has been a leading international 
authority on standardisation and on systems of limits 
and fits. 


Until 1939, he was Chairman of the 1.8.A. Com- 
mittee which developed the system of tolerances used 
with great advantage and economy on the Continent. 


At the time of his lecture, Professor Kienzle was 
visiting the Department of Engineering Production 
at the University of Birmingham under the Rocke- 
feller interchange scheme. 


Y subject is one which has for thirty years been 

prominent in the German Institution of Produc- 
tion Engineers. This Institution has been established 
as a specialised organisation within the framework 
of the Verein Deutscher Ingenieure—abbreviated 
V.D.1.—which is the Association of German 
Mechanical Engineers. It has helped the advance- 
ment of interchangeable production by arranging 
lectures in most industrial centres. The development 
of practical measurement and the training of engi- 
neers in its technique caused the V.D.I., in 1938, to 
organise another specialist organisation to deal with 
measurement in production. This organisation 
formed several centres for the measurement of gear 
wheels, surface roughness, hardness and so on. In 
education at technical colleges, as well as at the 
technological universities, much attention is paid to 
the principles of interchangeability, which are of 
basic importance for economic production. 

If we look at modern industry we see costly 
machines, more or less automatic, working with 
accurate tools of special materials which lead us to 
higher productivity. At the same time the manu- 
facture of engineering components has touched a 
level of precision, which seems easily to fulfil all 
requirements. But precision costs money and, from 
an economic point of view, we have to ensure that 
only economic accuracy will be applied. 





Professor Kienzle (right) with Professor T. U. Matthew, 
Head of the department of Engineering Production, Uni- 
versity of Birmingham, who presided over the meeting. 


Why high precision? Did machines not run thirty 
years ago? They did, but more slowly, sometimes 
with noise and often with a short life and a low 
degree of efficiency. These qualities can be improved 
only by higher precision. 

There is still another requirement, interchange- 
ability. That means manufacture of matching com- 
ponents independently from each other in place and 
time in single production as well as in batch or mass 
production. In principle, interchangeability is a con- 
dition of standardisation, indeed, it is its realisation; 
for standardised parts are often manufactured by 
specialist firms which ship them for assembly in other 
factories. 

When talking about interchangeability, we think 
firstly of dimensions and their tolerances and it is 
certainly not a simple task to ensure that all kinds 
of dimensions are within given limits. Such dimen- 
sions include diameters, lengths, distances, threads, 
gearwheels and forms for cams, turbine blades, etc. 


Dimensional Tolerances 
Dimensional tolerances may be subdivided into 
four groups—size; form or shape (e.g. straightness, 
roundness, location); distances between centres or 
concentricity of diameters; and surface roughness. 
This latter was apparently invented to add to the 
troubles of Works Managers. But all this does not 
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fulfil the condition of full interchangeability. Much 
more is required, namely, that one component can 
be interchanged with any other with reference to 
any physical property that may be of importance. 
Such properties may refer either to basic material, or 
to components modified during production by hot or 
cold working, or heat treatment. Later, we have to 
consider weight, elasticity and, in some cases, elec- 
trical, magnetic or optical requirements. Colour and 
appearance are often important, for example, on the 
fender of a motor car. Such components coming 
from the machine shop should be assembled without 
selection and without adjustment; in this sense full 
interchangeability is an indispensable condition of 
flow production in assembly. 

Increasing productivity involves mass production; 
this is not only a matter of demand, but also ol 
general industrial organisation. Simplification, com- 
prising reduction of the innumerable, unnecessary 
variety of sizes and shapes, is particularly necessary. 

In mass production, operating times are reduced 
to the minimum level by modern machinery; but in 
assembling, the best method of reducing times is to 
use full interchangeability. 

Thus the target is defined. But, as we approach 
it, we find that the fair way is unfortunately littered 
with bunkers. In the following part of this Paper, 
1 shall confine myself to dimensions of metal com- 
ponents and I shall try to throw a spotlight on 
design, scheduling, tools, jigs and fixtures, machine 
tools and measuring. 


The Design Office 

First we come to the Design Othce. It is here that 
active measures for interchangeability have to be 
initiated. Before a tolerance is indicated on the 
drawing, the draughtsman should observe the follow- 
ing rules : 

a) Avoid tolerances on shape as far as possible: 
the natural accuracy of the shape may often 
satisfy requirements. 

b) If definite limits are to be set. choose tolerances 
as large as the function will allow. 

c) Limits should be set so that, if exceeded, the 
piece is not only declared scrap but is, in fact, 
unusable. 

d) Tolerances must have due regard to the manu- 
facturing process. 

It is a very important principle to set limits which 
on one hand, ensure function and, on the other. 
economy. An experienced draughtsman should there- 
fore be responsible for fixing tolerances and, when in 
doubt, should seek the advice of the Tool Office as 
early as possible. 

In this work, the draughtsman can avail himself 
of several standards for cylindrical limits and fits, for 
threads and so on. You may be interested to hea 
something of the use of the LS.A. system in 
Germany, a system which has recently been circu- 
lated in the form of a draft specification by the 
B.S.I., with a view to its eventual adoption in this 
country.’ 

The L.S.A. System is rather similar to the systems 
formerly used in Germany, Sweden and Switzerland. 
‘Draft B.S. 164 Part 1, 1951 
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It has, however, the advantage of having more com- 
prehensive ranges of tolerance—grades or qualities 
and also of fits. The fundamental features are : 

(a) A series of 16 tolerance qualities, geometrically 
stepped, of which eight are provided for 
machined components. Each tolerance quality 
means a series of tolerances for a range of 
sizes from 1/16” up to 20” and is symbolised 
by a number. 

(b) Unilateral systems on both hole and _ shaft 
basis. 

(c) A series of allowances for both clearance and 
interference fits, symbolised by small letters for 
shafts and by capitals for holes. 

d) A free choice of combinations. on one hand 
between allowances and tolerances and, on the 
other, between zones of shaft-tolerances and 
zones of hole-tolerances. 

From all these possible combinations only a limited 
number is generally recommended. A_ particular 
branch of industry, say the machine tool builders. 
selects certain fits, the particular firm or department 
making a still more restricted selection according to 
its special requirements. For examp!e, a firm may 
have selected two qualities for holes, obtaining 
different combinations with two running fits, one 
transition fit for the inside diameters of ball bearings, 
one light press fit and one shrink fit. 

Here we see the combined symbols of letter for the 
allowance and number for the quality. <A_ total 
symbol for a_ particular fit reads as H7—Fp or 
H7 Tp. 


Special Aspects 
Without going into more detail. I would like to 
draw your attention to two special aspects : 


(a) As every symbol comprises the tolerance 
number, it is easily seen which machining 
operation may be used when scheduling. As 
the range of tolerance is rather wide, it is 
clearly indicated that large tolerances are 
available and should be used as often as 
possible. This wide range of tolerances is 
likely to promote economic production. This 
was one of the reasons why the I.S.A. System 
was welcomed in practice and why it was 
introduced into German industry within a 
few years. 


(b) The other feature refers to the interference 
fits specified, which are much more numerous 
than in any other system. A large number of 
interference fits is necessary because the par- 
ticular press fit or shrink fit required is 
obtained by calculation of the stresses in the 
mating parts and resistance of the assembly 
to axial forces or torque. 

Considerable research work on these fits 
has been carried out in my Institute and is 
still going on. Two important results of this 
are : 


(i) In elastic materials, the theoretical limit 
of elasticity on the inside diameter of a 
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collar may be exceeded without damage. 
Large tolerances are therefore often 
available and were added to the I.S.A. 
System in Germany. An example shown 
in Fig. | is taken from a small mechan- 
ism, where a rather complicated assembly 
comprising a wheel, a collar, rivets, a pin 
and a stepped shaft is replaced by a plain 
press-fit-assembly. Although the assembly 
on the left seems stronger, the resistance 
to torque provided by the one on the 
right is still larger than the torque trans- 
mitted by the gear. Many other simplifi- 
cations are to be found in machine design, 
for example, in assembled crankshafts for 
motors in ships. 

(ii) The resistance can be influenced by the 
widely varying nature of the mating sur- 
faces with coefficients of friction ranging 
from 0.05 to 0.5, or even more. 

From a former investigation we know that in shrink 
lits where an outer component of steel is heated in 
air to more than 300°C., the oxydised surface in- 
creases the friction coefficient to 0.2. In a more 
recent study the fact was revealed that, if both mating 
steel parts are oxydised, the coefficient of friction rises 
to 0.4 or 0.5. 

This is nearly the same value as that which is 
reached by using a suggestion of the late Prof. Meyer 
of Delft. Holland. He introduced silicon-carbide 
grains between both parts. We developed the appro- 
priate manufacturing device, which comprises a 
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Fig. 1 

Press fits for gear wheels in a small mechanism; material 
saved, 65% ; time saved, 70 
rotating table for the shaft and two spray-guns, one 
of which sprays lacquer on the shaft, whilst the 
other sprays on grains of about 250 mesh size 
(Fig. 2). 

The effect is that particles of grit grip and at the 
same time increase the stresses, because they keep 
the mating parts a definite distance apart. 

So much for cylindrical fits. The thread tolerance 
system need only be mentioned since the British 
Standards are well known and have served as a model 
for standards in other countries. 

It may be of some interest, however, to have a 
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Gearing tolerances—-seven types of errors, (a) to (g). 


look at a recent standard developed in Germany for 
gear wheels (Fig. 3). After thorough research in my 
Institute on economic tolerances in manufacturing, 
| had the opportunity to present a draft standard, 
which was partly founded on the wide experience 
obtained with the I.S.A. System. The abstract of this 
system comprises the following features : 


a) A definite series of types of error, namely :— 
(i) eccentricity (a) 

(ii) cumulative circular pitch error (b) 

(iii) tooth thickness error (c) 

iv) error in form of involute (d', d?) 

(v) base circle pitch error (e', e?) 

(vi) pitch difference between one pitch and 
the next (f). (It is not permissible for one 
to be a maximum, while the next pitch 
is a minimum.) 

(vii) deviation from true parallelism in spur 
gears or from the true helix angle in 


helical gears (g', g). 


b) For each error in a certain range of pitches 
and diameters, tolerances are given in geo- 
metrically stepped qualities. 


c) For a particular gear wheel, various tolerances 
may be taken from different qualities in order 
to facilitate production. Take. for example, a 
gear wheel, running slowly in one direction, 
but heavily loaded; it requires small tolerances 
for base circle pitch and for alignment, in 
order to avoid high local pressure; but large 
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tolerances on tooth thickness are permissible. 

(d) For application in the well-known use of gear 
testers, a cumulative tolerance is provided. 
Here we bear in mind that an instrument in 
which the meshing gears are pressed together 
by a spring-loaded slide does not at all con- 
form to the ordinary behaviour of gears, 
running on fixed centres and always having a 
clearance on one flank. We have, therefore. 
provided another cumulative tolerance for one 
flank gearing and, for this, measuring devices 
were developed. Although I shall deal with 
the measuring devices later on. let me now 
discuss the instrument of the Physikalische- 
Technische-Reichsanstalt, which corresponds 
roughly to the N.P.L. The two gears are 
held at a fixed distance by two discs 
accurately corresponding to the pitch circle 
diameters. The small disc is fixed to the 
base; the pinion is fixed to the shaft and the 
shaft is free to rotate in the base. The large 
disc is coupled with the large gear and has 
a planetary motion around the pinion. Now, 
if there is any error in pitch between the two 
gears, we shall notice relative motion of the 
pinion and shaft, within the base, and this 
motion is recorded. 

I have devoted a considerable section of my Paper 
to this chapter on design and basic standards because 
you cannot have economic interchangeability if you 
do not have a drawing correctly dimensioned with 
tolerances. 











Scheduling 


The next step is scheduling. Under the aspect of 
interchangeability, the particular operation depends 
not only on shape and dimension, but also on 
accuracy. The production schedule should take into 
account the individual tolerances from the very be- 
ginning of operations and should be built up with 
the object of approaching the final accuracy step by 
step, but with as few steps as possible. Often the 
mistake is made that roughing operations should 
go on right up to the final operation, which is ex- 
pected to produce the full precision all at once. Take, 
for example, a drop forged shaft which has to be 
turned. As the depth of cut alters, reacting forces 
cause a slight displacement of the tool, so that the 
turned shaft is still out of round. If a shaft with 
such an error is ground immediately afterwards, a 
residual error still remains. This demands, on one 
hand, reasonable tolerances for raw materials such 
as bars, drop forgings and castings and, on the other 
hand, rigid machines and a well graded series of 
operations. 

A striking example is given in the reaming of holes 
(Fig. 4). If the diameters of the drilled holes vary 
within a large tolerance. the result of reaming is only 
a certain reduction, say from quality * 11° to quality 
“9°. If accuracy within a small tolerance is to be 
reached, the variation of the hole must be reduced by 
an intermediate operation, so that we start by ream- 
ing from a hole in the ninth quality in order to attain 
a quality as fine as the sixth. IT2 is the tolerance of 
the diameter of the reamer itself. 

Another way of reducing the number of operations 
is illustrated by coining the bosses of drop forgings, 
so that only one grinding operation is necessary. 

The reamer leads us to the tools, which have to be 
held within definite limits, if the accuracy of the 
piece depends on them. The reamer itself has, 
therefore, to be ground within a tolerance of quality 
equal to that of a plug gauge. 

You see from this example the convenience of 
talking in 1.S.A. Qualities (symbolised by the letters 
IT. meaning International Tolerance). 

Again, I should like to emphasise that it will not be 
satisfactory merely to get within the limits, if a more 
economic sequence of operations is possible. Let us 
consider the very exact hole. By a thorough in- 
vestigation of the proper increments in a broaching 
tool we succeeded, on a mass production basis, to 
finish the drilled hole of 1” dia. and 2” length 
immediately after drilling. Fig. 5 shows the distri- 
bution of allowances within .01” for the drilled hole 
and within 3” x .001” for the broached hole. 


A moot point is the milling cutter, for on its true 
running the surface roughness depends. Many a 
grinding operation could be saved if all teeth of mill- 
ing cutters were exactly the same distance from the 
axis of rotation (Fig. 6). But that is impossible, as 
long as we use mandrels with clearances and keyways. 

This draws our attention to the fixing and mounting 
of tools and components. In this country, as well as 
in Germany, progress has been made by using elastic 
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Fig. 4 
Tolerances for drilled holes (right) and reamed holes (left). 
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expanding mandrels without saw cuts. Here is a 
fully detailed example (Fig. 7) ; 6,000 brass bushings 
had to be diamond turned concentric with their bores 
at a speed of 1,400 feet per minute. The mandrel 
has a carrier which is placed between rubber pieces 
on the face plate, and contains a rubber sleeve which 
can be expanded by a screw acting upon the taper. 


For changing the component a device is fastened 
on the lathe; the assembly is put into the slot, the 
taper is released with a key, the piece is withdrawn 
downward and another piece is put on and clamped 
by the expansion of the mandrel. This expansion is 
restricted by two rings, one of which is clamped 
whilst the other still remains loose. I have gone into 
detail on this particular device, which is the product 
of a work study, in order to stress the principles of a 
satisfactory operation. 


At the other end of the infinite variety of jigs, I 
would refer to one used for the very first operation 
on a casting. The casting is put into a transparent 
jig of Plexiglass, aligned according to its contours 
and clamped. Two holes are then drilled and these 
serve as locations in the following operations. In this 
way, the rather large variations of a casting may be 
— with the consequent reduction of scrapped 
work. 


I am sure I need offer no further examples, for 
every Production Engineer knows that interchange- 
ability of components depends to a high degree on 
the correct location of the work piece, the accurate 
position of drill bushings, and so on. 
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Tolerances for drilled and broached holes 
Machines I developed this idea into what you might 


call a diagram of errors as shown for a radial 
drilling machine in Fig. 8. We ask ‘“ Which 
error in the work piece is attributable to an 
error in the machine ?”’ 


When we look into the catalogues of machine tools, 
we find that most of them are called precision 
machines. We have to introduce a definite correla- 
tion between the accuracy of the machine and the 


permissible errors of the component. Sometimes the lhe following errors are to be found in the 
precision of a particular feature may be unnecessarily machine : 
high, sometimes it will not be quite sufficient; it is 1. Imperfect flatness of the base plate. 
surely going too far to insist on the utmost precision 2a. Internal taper of the spindle is not 
of every particular machine which you buy. lwo exactly round. 
examples will illustrate this : 2b. Its axis does not coincide with the axis 
a) The pitch error of a thread is influenced by the ol rotation. — 
en of a number of crvers of the machine. 3. ‘The axis of the spindle is not perpen- 
such as the error of the lead screw. and errors dicular to the plane of the base plate. 
in the transmission gears. Errors also arise t. The motion of the spindle sleeve is not 
from slight axial movements of the lead screw _ perpendicular to the base plate. 
and of the main spindle, due to faulty align- 5. The column is not perpendicular to the 
ment of the thrust faces. Any errors in base plate. 
straightness of the guide ways cause the tool 6. The guide way of the radial arm is 
to make additional movements in the direction _ not parallel to the base plate. 
of its traverse. When fixing the limits for all 7. The elastic deflection of the column 
these errors on the machine, we start from the and radial arm is excessive. 
permissible tolerances of the components to be Perhaps we could find further imperfections, but 
machined, and analyse them thoroughly in these seem to have the greatest influence on the 
this way. machined component. Errors 2 and 4 result in oval 
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or too large holes; 1, 3, 5 and 7 result in malalign- 
ment of the axes of holes. Error 6 influences the 
accuracy of faces of bosses but, if these are not to be 
faced, no attention need be paid to the tolerance for 
error 6. 

I consider that Production Engineers should bear 
these factors well in mind, not only for acceptance 
of new machines, but for two other reasons. 

To ensure interchangeability at all times, machines 
which show serious wear have to be inspected and 
rebuilt to the standard required by the tolerance of 
the components to be produced. For instance, why 
worry about a worn lead screw on a lathe if, in 
future, the lathe will be used only for plain work ? 

The other use of such a table of errors is that it 
can help, when ordering, towards an agreement 
between customer and producer, in any particular 
case. 


Measuring Instruments and Gauges 

We have to look upon measuring problems from 
two points of view. All the accuracy demanded in 
tools, fixtures and machines necessitates inspection 
methods of sufficient accuracy. This gives rise to 
many measuring methods and instruments, quite 
apart from those used for the inspection of com- 
ponents, 

Indeed, the whole range of this apparatus forms the 
backbone of a shop’s ability to engage upon inter- 
changeable production. The precision of tools and 
fixtures can be ascertained by measuring their di- 
mensions; but in the case of a machine tool that alone 
would not do. As it is not sufficient to check the 
components of a pudding, but as we prove the 
pudding by eating it, so a machine tool should also be 
checked by the production of at least one definite 
sample piece. But in the case of machines for mass 
production, it is my opinion that Production En- 
gineers will be more interested in the accuracy arising 
from repetitive work. 

One should measure a certain number of com- 
ponents and make a chart of the distribution of 
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errors. The curve obtained is rather irregular, but 
is inherent in the process which shows the percentage 
of pieces falling into the various group intervals. 
It may be replaced by a Gaussian curve, which has 
the advantage of enabling us to utilise its mathe- 
matical properties and apply standard deviations. 
So we use statistics to calculate the probable per- 
centage of rejects. 

Now a statement about the working precision of 
the machine can only be made in relation to the 
percentage of rejects. 

“If you find within a tolerance of say .0018” 
5°, rejects, you will have within a tolerance of 
0.0022” only 0.5°/, rejects.” 

For the inspection of the components before they 
go to assembly, I have seen in this country so many 
outstanding instruments that I should like to restrict 
myself to a few points which we have found import- 
ant in our work in Germany. 

The *Go’ and * Not-Go’ gauge is a rather simple 
and reliable means of inspection in the hands -of 
an unski!led man. But many gauges do not follow 
a principle, which was revealed by a British inventor, 
W. Taylor. (not to be confused with Frederick 
W. Taylor of the United States) in an old British 
Patent No. 6200. We call it for short the Taylorian 


principle and it can be summarised briefly as 
follows :— 
“The ‘Go’ side of the gauge should touch as 


much of the whole surface of the component as 
possible, but the * Not-Go’ side should touch 
only a very small portion of the surface.” 
(Fig. 9.) 

An example in general use in this country, follow- 
ing Taylor’s invention, is the plug gauge for screw 
threads, which has a full thread on the ‘Go’ side 
and only one or two threads with truncated flanks on 
the ‘Not Go’ side. It is therefore surprising that. 
for straight holes. the Taylorian principle is in- 
frequently used in this country, as it should be to 
comply with the I.S.O. recommendations. That is 
to say, a plug gauge should be used on the ‘Go’ 


O . Om) ———_—— . O . : « 
\ | i j ! | 
! , | 1 
a eo 
I ! 


me. mi % ! 





| (3 | (| Way OFTHE AXIS OF 
| | | ROTATION (CYCLOIDIC) 


\ 





‘ites SS 
Ot 


Vip lls tt? 


Fig. 6 
Eccentricity in milling cutters, 
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ig. 
Expansion mandrel without saw cut for precision turning: V=1,400 feet/cu. in. ; N=100 rev/sec. 1) Mandrel; 
2) Rubber; 3) Taper pin; 4) Square hole of screw; 5) Nutto (4); 6) Workpiece; 7) Face Plate; 8) Carrier; 9) Control 


Ring, fast after clamping. 


Side and a spherical end gauge on the * Not-Go’ 
side. This principle is indispensable for the detection 
of oval holes, for example in the housings of ball 














Fig. 8 
Errors on a radial drilling machine causing errors on 
drilled components. 
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bearings and for press fit assemblies. There is a 
corresponding gauge for square holes. Shafts are 
generally not submitted to this principle, because we 
may rely on sufficient accuracy of roundness being 
produced quite naturally by the machine. It is, 
however, applied sometimes to thin shafts for use 
in small mechanisms. 
Inspection of Large Quantities 

The next point I want to stress concerns the in- 
spection of large quantities. The usual gauges may 
be modified to accelerate the measuring operation 
in several ways. Firstly, the gauge may be designed 
so that it can be handled easily and quickly, e.g. the 
so-called pilot gauge, which has a guiding cylinder 
in front of the gauge cylinder or the spherically ended 
gauge used on a large diameter on the ‘Go’ side, 
which will enter the bore easily and can be moved 
in it. 

Secondly, a series of gauges may be arranged on 
a board so that, following a motion study, move- 
ments are as simple as possible when inserting the 
component into the successive gauges. 
































Thirdly, multiple gauges may be used, in which 
several dimensions are checked at one time by in- 
dicator gauges or electrical contacts. Such designs 
will help greatly to reduce the costs of inspection. 
Fully automatic inspection should be used only in 
large quantity production of components not heavier 
than about 2 lb. 
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Fig. 9 
Elastic expanding mandrel without saw cut. 


Solid gauges meet increasingly strong competition 
in the use of indicator gauges for several reasons : 
the latter apply a definite measuring force, suffer 


minimum wear and, furthermore, you can see where 
you are between the limits. 


Conclusion 

Now I come to the conclusion. I have no doubt 
that most of what I have spoken about was already 
known to you as Production Engineers. My purpose 
was to tell you how we in Germany look on the 
total concept of interchangeability. 

I shall now try to sum up the main points of my 
Paper. What in my opinion seems to be necessary 
is : 

1. To design for simplified interchangeability, and 

to specify proper tolerances on the drawings. 
2. To link tolerances with the manufacturing pro- 
cess and with the time and costs of production. 

3. To maintain equipment such as tools, fixtures, 

machines and gauges within proper limits. 

All this may be summarised in a _ concluding 
sentence: ‘ He who governs the tolerances, governs 
economic production.” 





THE CORTINA-ULISSE PRIZE, 1953 


“ 


The “ Premio Europeo Cortina-Ulisse ”, awarded 
annually for a scientific publication, is promoted by 
the cultural international magazine “ Ulisse”, in 
the belief that culture must be a common instrument 
of civilisation and not the privilege of a few. 

The prize of one million Lire (approximately 
£600), was awarded in 1949 to a work on chemistry 
by the British author, John Read, entitled “A 
Direct Entry to Organic Chemistry”; in 1950 the 
prize was assigned ex aequo to “ L’idea dell’Unita 
Politica d’Europa nel XIX e XX secolo” by Carlo 
Morandi and to “La Guerre de Secession” by 
Pierre Belperron; in 1951 to “Come si comprende 
la pittura” by Lionello Venturi; and in 1952 to 
“Dynamic Aspects of Biochemistry” by Ernest 
Baldwin. 

This year the Prize is being organised in co-opera- 
tion with the Italian National Productivity Centre, 
and will be awarded for a work concerning eco- 
nomical and social sciences, specifically dealing with 
Productivity. 

Only works printed for the first time in Europe 
during the last five years will be taken into consider- 
ation. In order to allow participation of works at 
present being printed, the expiring date of the five 
years will be 31st October, 1953. 

The works must be submitted either by the author 
or by the publisher to The Editor, RIVISTA 
ULISSE (Sezione Premio Europeo Cortina-Ulisse), 
43 Corso d'Italia, Rome, Italy, before midnight, 
31st October, 1953. 

Monographs, acts, memoirs, academic reports and 
publications for schools cannot be considered. 

The works must be sent in to the above address 


in triplicate. Those written in a language other than 
Italian, French, German or English must be accom- 
panied by a printed or typewritten translation into 
one of these languages. 

The prize of one million Lire will be presented to 
the winner at Cortina d’Ampezzo, Italy, on Sunday, 
20th December, 1953. 

If the winning publication is not by an Italian 
author, and it is not yet translated into Italian, the 
Jury will recommend its translation and publication 
to an Italian Publishing Company. 

The Committee of Honour of the European Prize 
Cortina-Ulisse is composed of the Minister of Public 
Education (President); the President of the Acca- 
demia Nazionale dei Lincei, Prof. Vincenzo Arangio 
Ruiz; the President of the Consiglio Nazionale delle 
Ricerche, Prof. Gustavo Colonnetti; the Vice-Presi- 
dent of the Comitato Nazionale per la Produttivita, 
Ing. Guido Corbellini; the General Director of 
Libraries and Academies at the Ministry of Public 
Education, Dr. Guido Arcamone; the General 
Director of Cultural Relations with Foreign Countries 
at the same Ministry, Dr. Attilio Fraiese; the Director 
General of Cultural Relations with Foreign Countries 
at the Foreign Office, Dr. Bartolomeo Migone; the 
Rector of the Economics and Commerce University 
of Ca’ Foscari, Venice, Prof. Gino Luzzatto. 

The prizewinning work will be selected by a jury 
of nine members appointed by the Ministry of Public 
Education, the Accademia Nazionale dei Lincei, the 
Consiglio Nazionale delle Ricerche, the Comitato 
Nazionale per la Produttivita, the Italian Delega- 
tion of UNESCO, and the Editor of the magazine 
“ Ulisse ”. 
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OF POTTERY 
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established a new factory at Poole, Dorset, for the Laboratory Chemicals 








Mr. J. Robinson 


Group. 


NGINEERING has been defined as * The art of 

directing the great sources of power in Nature, 
for the use and convenience of Man”. The branches 
of engineering separately recognised today, are 
illustrated by the titles of the various engineering 
institutions. there being the Mechanical, Civil. 
Electrical, Production, Structural, Heating and 
Ventilating. and Chemical Institutions, to mention 
only a few. These branches can all contribute some 
aid to the work of the potter, together with other 
* outsiders *.such as the chemist, the physicist, the 
statistician, and the artist. 

On the other hand, it must be realised that it is 
perfectly possible to make pottery without engineer- 
ing aid of any sort. The clay can be washed, sieved, 
settled, dried out, wedged with mallets, pressed to 
shape, dried and fired, in very simple apparatus, all 
built by the potter himself. 

It is proposed, in this brief review, only to mention 
in passing those services which engineers render to 
almost all modern, competitive industries, in com- 
mon with pottery, and to concentrate attention on 
the more specialised services to that industry. Table- 
ware pottery only is to be dealt with, leaving out 
of account such branches as tiles, figures. electrical 
porcelain, and chemical stoneware. 

Briefly then, industry generally relies upon the 
engineer for steel-framed or reinforced-concrete 
buildings in which to work; electricity, produced by 
engineers, as motive power, and for lighting: heating 
and ventilating for comfort, and such useful services 
as compressed air. live steam, or vacuum. Mechanical 
transport, by truck, or overhead or belt conveyor, 1s 
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another important asset in the modern factory. 

The engineer's services to the problems of the 
present time can be grouped under six headings, 
namely :— 

Mechanisation. 
Furniture or Fixtures. 
Rationalisation. 
Protection. 
Instrumentation. 

6. Processes barely possible by hand. 
A few examples (somewhat disconnected) will be 
given of what has been done in each group, rather 
than any attempt made to trace potting through its 
processes in sequence. In actual practice, this is the 
way engineering science is applied; first to one sub- 
process, then to another at a different part of the 
chain, and bit by bit the ancient craft becomes 
modern and efficient. 


Oe ON 


MECHANISATION 

This takes the back-breaking hard work or, in the 
expressive potteries’ term, the “ mauling”, out of the 
job which, incidentally, is usually done faster and 
better (except in the opinion of some old school die- 
hards), than is possible by hand. The figure of 
electrical energy used per employee is interesting. 
American industry, in gczeral, uses 2.9 kW _ per 
person! British industry takes 1?kW, and a modern 
British pottery about 0.4 kW. Even if all the firing 
is done by electricity, the figure only totals 1.4 kW. 
This shows the potential field for mechanisation, even 
though potting is classified as a “light” industry ! 








Blunger 


One of the obviously laborious pottery operations 
is the breaking up of a raw clay, sometimes “ rock- 
hard”, into a homogeneous suspension in water, so 
that purification and blending can be carried out on 
readily handled liquids. This is accomplished by the 
“ blunger”, where rotating arms fling the lumps 
against flat sides, and perforated “ dash-plates ’, so 
that reduction is accomplished in two or three hours. 


Ball Mill 


The very eartiest potters discovered that clay alone 
could not produce a good pot. Today we add 
calcined flint, stone, and calcined bone (for china), 
with “ frits” (really glasses) of borates. to give the 
glaze coatings. All these materials must be reduced 
to a fine powder, so as to be capable of remaining 
in water suspension, and thus become miscible with 
the clay suspensions. From the earliest times, the 
grinding process was too laborious for manual work, 
and was performed by grinding in “ pans” driven by 
horses, wind mills, water wheels, etc. 


Today, the Ball Mill is the standard machine. It 
has a beautiful simplicity, consisting simply of a 
rotating cylinder. wherein the continuous cascading 
of “balls”, (or pebbles in the ceramic industry), 
reduces the material by continuous attrition. There 
are “wet” grinding, and “dry” grinding mills. It 
will readily be realised that small pebbles are re- 
quired for fine grinding. and large pebbles for rough 
“crushing”. A simp!e cylinder contains a_hetero- 
geneous mixture (Fig. 1). 


The *“ Hardinge” Mill (Fig. 2), is of a conical 
form, and thus the larger pebbles are towards the 
larger end, and first crush the incoming material. 
whereas the small pebbles, which naturally congre- 
gate at the small end, give the fine final grinding. 
A further refinement is that the material from the 
small end of the mill is allowed continuously to flow 
out through a hollow trunnion, and after being 
“ classified * in an upward flowing current of water, 
which floats away the finer particles, the coarser 
particles are returned to the larger end of the mill. 





Fig. 1. Ball Mill. 
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Fig. 2. Hardinge Mill and Classifier. 


together with fresh feed, for further treatment. 
again being introduced through a hollow trunnion. 


In the case of flint grinding, the power required 
to grind one ton to a specified surface factor, is 
reduced by one half as compared to a single cylinder. 


Filter Press 

Having purified and blended the “slip” liquid, 
the ancient potter drove off the water in a shallow 
heated pan, known as a “slip kiln” and then dug 
out the result! By pumping the slip into a press 
(Fig. 3), formed of alternate double layers of cloth, 
and recessed iron plates, the solid clay is left neatly 
sandwiched between the double cloths, whence it is 
easily dropped on to a trolley. 


The Pug Mill (Fig. 4) masticates the clay after 
filter pressing, replacing hand “ wedging”, which 
was performed by throwing the clay on to stone slabs, 
and/or striking with mallets. The pug knives urge 
the clay forward in a cylinder and, as a refinement, 
the clay may be extruded in fine threads into a 
vacuum chamber, being thereby de-aired, for super- 
plasticity. 
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Fig. 3. Filter Press. 


Making Shaped Ware 


Cups and flatware are both made by having a 
clay “bat” pressed against a plaster “mould” 
surface by a steel tool, whilst rotating the mould. 
The semi-automatic machine shown in Fig. 5 does 
the rotation and applies the tool and necessary 
“ration” of lubricating water, in a_ self-acting 
manner. The operator simply feeds in moulds and 
clay bats. In a further elaboration, moulds are con- 
veyed to the machine by conveyor, and clay is 
delivered directly from the pug. Fig. 6 shows the 
cutting off of a clay bat direct from the pug extru- 
sion, and laying this on the plaster mould, subsequent 
hot pressing of the bat on to the mould, and finish 
shaping by a rotating form tool, complete the piece. 
The external appearance of this machine is shown 
in Fig. 7. The pugs are driven at variable speed by 
hydraulic motors. Such machines are largely used 
in the United States for large rates of output, and 
require to be coupled to large capacity ware dryers, 
also automatic. 





Fig. 5. Semi-automatic Making Machine. 
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Fig. 4. Pug Mill 


Drying 


Whilst in America and in the tile industry, “* dry- 
mixing has achieved some success, suspensions in 
water, of clay and glaze, are generally used. The 
surplus water must largely be removed by drying. 
In an efficient table-ware pottery, the heat require- 
ment for low-temperature drying may be over twice 
that for high temperature firing bisque and glost 
together. It must be remembered that of all sub- 
stances water has the greatest specific heat, and its 
latent heat is also high. The best types are the 
“Dobbin” and * Mangle”’ constructions, which are 
illustrated in Figs. 8 and 9. They both feature forced 
re-circulation of air, for heat economy, absence of 
“ blow-back ” to the potter, convenience of putting 
ware in and taking out, progressive drying in graded 
zones, and capacity to retain the output of a potter 
over the drying period necessary, which may be a 
matter of hours, if warping is to be avoided. Waste 
heat from kilns is often ducted to dryers, and 
economy is also achieved by use of steam or hot 
water from pass out engines or turbines. 


Fig. 6. Automatic Making Machine. 




















Fig. 7. Automatic Making Machine. 


Automatic Turning Machine 


The ordinary lathe, with “hand” tools, is the 
standard simple machine for cups and vases in the 
green state, before the bisque fire, and imparts a 
better finish than the “sponging” process. An 
operator of skill may turn 1 cup/minute. The auto- 
matic lathe illustrated in Fig. 10 can turn 4 cups 
minute, being fed by quite an unskilled operator. 
The secret lies in the use of tungsten-carbide form 
tools, coupled with special vacuum chucking arrange- 
ments, using two distinct degrees of vacuum, which 
hold the quite soft and weak cup firmly against the 
heavy cutting forces. A sliding sleeve within the 
cup, after accommodating itself to its individual 
contour, is locked in position by the centrifugal force 
of internal lead weights as the chuck starts to revolve. 
“ Conditioning” of the clay to the exactly correct 
moisture content is essential. 


Brushing Machine 


After the bisque fire, the sand or alumina used 
for packing up the ware has to be brushed off. The 
machine shown in Fig. 11 enables considerable 
pressure to be applied to the brushes, and as these 
rotate in contrary directions, there is no tendency to 
rotate the plate being brushed. In practice, a dust 
exhaust hood and a perforated tray are built round 
the working space. 


Pressure Cabinet 


The transfer-papers used in printing on to pottery 
have to be smoothed down, and then vigorously 
rubbed with a very stiff brush, to get the lines to 
“transfer” to the ware. The energy required has 
to be “seen to be believed”. By use of rapidly- 
applied air pressure the “ transfer” can be achieved 
equally well, and the cabinet illustrated in Fig. 12 
enables ware to be inserted and removed quickly, as 
the self-sealing door shutter requires neither bolts nor 
clamps. 


Rotary Washing Machine 


After transferring the design from a paper print 
to the ware, the paper has to be removed by 
‘washing off”. This process is facilitated by the use 
of specially-made paper, and the application of 
special “slosh”, or “dope”, during the transfer 
operation. However, there is still a reluctance to 
immerse the hands in water all day long, so the 
machine illustrated in Fig. 13 was evolved. The 
arms slowly rotate, carrying the ware below the 
surface of the water, and past powerful jets of water. 
Arrangements are made to skim floating colour 
specks. 


Since the usage of water in a printing shop may 


be of the order of 30,000 galls./day, recirculation 
after filtration is worth while. 
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Fig. 8. Rotary Dobbin Dryer. 
Lining Machine 


Gold or coloured lines on the edges of plates or 
cups are very often required, either alone, or in 
combination with other decorations. Great skill is 
required to get a line of standard quality on all the 
pieces of a set. The machine shown in Fig. 14 
enables two lines to be applied simultaneously, even 
on deckle-edged ware at a rate of up to 15 pieces 
minute. The operator merely places the pieces on 





Fig. 9. Mangle-type Dryer. 
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the work-head, and keeps the cups filled with gold 
suspension. 


FURNITURE OR FIXTURES 


Neatness, efficiency and strength are essential in 
modern factories. The old wooden workboards warp 
so badly as to strain ware in the “ green” state. By 
the use of cast aluminium boards, somewhat hollow 
on one side, lined with plaster, and kept wet, a 
moist and true surface is available to keep green 
ware in “condition” for turning or handling. 


Racking is readily provided in a strong, easily 
dismantled form by tubular scaffolding with light 
pressed galvanised steel shelves. Fig. 15 shows a 
rack for holding 50 tons of glost ware. 


Steel chairs and tables have been designed for the 
best possible convenience and working postures. 


Great advantage is obtained by the use of the 
“ dumb-waiter ” revolving work-feed table for pro- 
cesses such as mould-making or casting, where the 
worker pours plaster or clay-slip into a number of 
moulds previously prepared, or for decorators, where 
a round of work is available ready for one colour or 
process, before proceeding to do the whole round in 
the next colour. 

Table tops are covered with sheet zinc, or plastic, 
as being cleanable, non-staining to the ware, and 
hard wearing. 





Fig. 10. Automatic Turning Machine 
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Fig. 11. Brushing Machine. 


RATIONALISATION 

Many rationalising procedures are the especial 
concern of Time and Motion Study Engineers, who 
not only study and suggest the best procedures and 
arrangements for manual work, but also quantita- 
tively measure the savings forecast or achieved. 

Good layouts and work-flows. with or without 
mechanised work-flow, are regarded as essential to- 
day. The distance travelled by a piece of clay from 
Sliphouse to Packing House is astonishing, and may 
be of the order of three miles, on a factory 250 yards 
long. A piece of ware, after bisque fire, for glazing 
and decoration only, may be picked up 330 times 
(Fig. 16). 

All this transport suggests the savings which accrue 
by the use of mechanical conveying, always having 
regard to the fact that the ware is “ nesh”’, or break- 
able, and also that iron specks from dirty machinery 
are to be avoided. 

Since finished pottery is worth about £90 per ton, 
the bulk to be handled for a given turnover is high. 
About half is lost in processing from maker to 
finished warehouse, and at the clay end, about half 
the clay issued to the maker is returned to the Slip- 
house as “ Potters’ Returns”. The clay handled is 
thus one ton for only £22 of sales. 

The various types of conveyor used, are illus- 
trated in Figs. 17/21. 

Much is to be achieved by the rearrangement of 


working facilities or, usually, elimination of lack of 
facilities. 

The Mould Maker's Bench, where liquid “ plaster 
in water” is poured into plaster moulds, uses the 
‘“ dumb-waiter ” table. Plaster is conveyed pneumati- 
cally in the dry state to an overhead tank, of cyclone 
form. There is a washing tank for “ washing-up ” 
jugs, and a fresh water tank for rapid “ dipping out ” 
of mixing water, scales for weighing plaster to mix 
and, finally, a conveyor to take away finished work. 
All these facilities are grouped round the worker 
(Fig. 22). 

The Casters Bench, where clay slip, or suspension 
in water, is poured into plaster moulds, is provided 
with slip clay tapped off a ring-main; hot and 
cold water in “push” taps to sink, with drain; 
a trough with grill top to drain away surplus slip 
from moulds standing on the grill, provides the 
majority of the working surface. The trough drain- 
ings are re-blunged for re-use. There is a heated 
drying stove with exhaust draught, and a grill type 
exhaust draught to the fettling bench; also a trap- 
door for “swept-up” scraps. There is ample 
fluorescent artificial lighting, and a plug-in point 
from a centralised vacuum cleaner main, behind the 
bench. This bench was designed as a direct result 
of Time and Motion Study of casters working at an 
ordinary bench, and the cost of providing all services 





Fig. 12. Pressure Cabinet. 
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Fig. 13. 


in a comprehensive and really accessible manner, is 
amply repaid by the better performance of the 
workers at this essentially craft process. 

Flint Calcination, from the 18th century onwards, 
is performed by heaping alternate layers of flint and 
coal into a brick chamber, and burning the mass. A 
rationalised procedure is to introduce flint at the top 
of a shaft with burners half-way down. An ascend- 
ing current of air can then be employed as a “ heat- 
vehicle ”, firstly, to cool the emerging flint, becoming 
itself heated, and then, after passing the burners, to 
preheat the incoming flint. There is an obvious heat- 
economy by recuperation, and the flint is given a 
more standard treatment than the old process allows. 

Breaking down of the manipulative processes into 
component parts and re-synthesising, to employ less 
skilled workers for certain parts, is a fruitful economy 
measure, best achieved on the basis of Time and 
Motion Study. Fig. 23 shows a printing workshop 
where each detail process is performed in sequence. 
Four rotary hot printing machines feed prints to the 
central long belts, at which the five main operations : 
Print Cutting; Print Applying; Sloshing; Whirling; 
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Washing Machine. 








Pressurising, are performed on the ware im sequence. 
After the washing-off machine, the ware passes down 
side belts where inspection and “ print-mending ” is 
carried out. 


PROTECTION 


The worker and his work must be protected from 
a variety of hazards. 

The major hazards peculiar to the pottery industry 
are, for the worker, the dust and silicosis menace and, 
for the work piece, the specking trouble. There is also 
a hazard to the surroundings from the uncontrolled 
emission of dust, or smoke, and also to the adjacent 
water-courses by the running-off of effluents con- 
taining clay in suspension. 


The new 1950 Pottery Regulations again step-up 
the precautions to be taken against dust. In general, 
dusty processes are to be performed adjacent to a 
draught hood, and the dust is fan-impelled along 
ducts, to a filter of textile bags. The efficiency of 
such filters is remarkable, of the order of 994°/, and 











Ee 





Fig. 14. Lining Machine 


there seems no need, in the pottery industry, to 
consider other types of air filter. Floors, also ledges, 
are kept clear by the use of vacuum cleaners, in lieu 
of the older process of sweeping the floor with damp 
sawdust. 


Specking on white ware is a difficulty often intensi- 
fied by irresponsible mechanisation. A very small 
particle of iron will enlarge during the bisque or 
glost fire to give a brown speck and, similarly, copper 
gives a green speck. Plaster from moulds, refractories 
used during firing, and concrete from the floor or 
structure, also cause specks or pinholes and there is, 
therefore, a considerable technology of specking, to 
enab!e this trouble to be traced to its source, with a 
view to its elimination. 


The engineer’s contribution has been the provision 
of high intensity magnetic devices, first dividing the 
clay slip, or glaze slip, into thin streams, and then 
magnetising the iron particles to one side. Very 
feebly magnetic substances, such as iron pyrites, can 
now be removed. So far, unfortunately, no process 
for extracting copper specks has been devised. 
Dipper’s glaze tubs are purified by circulating glaze 
over a sieve, and magnet. Magnets can be attached 
to particularly troublesome parts, such as overhead 
monorail conveyor rails, to secure abraded iron as 


and when it is formed. Special dust extractors, for 
pneumatic sweeping of ware already dottled (or built 
up into stacks) before the glost fire, are very useful. 

From the Sliphouse and Dipping House, there 
are always ark-washings and floor washings, contain- 
ing such fine ceramic particles, that simple settling 
in lagoons does not render the effluent sufficiently 
clean to discharge into rural water-courses. A certain 
acceleration of settling rate by flocculation can be 
made by chemical dosage to adjust the pH value to 
an optimum figure, or the whole of the effluent can 
be filter-pressed, but a more modern method is to 
utilise a “ thickener”, where a very low upflow rate 
encourages solids to settle, and rakes on the bottom 
impel the settled solids to an outlet for removal 


(Fig. 24). 


INSTRUMENTATION 


In common with all process industries, the potter 
finds the need to measure various properties or 
qualities, to explain variation in his products. As‘a 
further step he requires to control these, to ensure 
continuity of quality, or even of size. 

The tunnel kiln itself, with its continuously 
recurring firing cycle, is evidence of the need for 
standardisation. Recording and coatrolling pyro- 
meters maintain steady temperatures along the length 
of the tunnel, and accurately calibrated pushing 
“engines” ensure that the trucks move at the 
standard rate through the temperature zones. A view 
of a modern electrical tunnel kiln is shown in Fig. 25. 

Humidity conditions and moisture content of the 
ware are very important where pieces are stuck to- 
gether in the green state, as handles and feet on to 
cups, spouts on to teapots, or embossed ornaments 
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Fig. 15. Steel Rack. 
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Fig. 16. Flow Chart. 
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Monorail Conveyor. 








Flowlink Conveyor. 





on to ware generally. A variety of instrument- 
controlled humidifving machines have been evolved 
for this purpose. 


Mixing of various body recipes is accomplished by 
having each material in a water suspension, or 
“slip”, and mixing the slips by volume. It is thus 
necessary to know the solid content of each slip 
beforehand, and this was formerly accomplished by 
taking an average sample of each bulk, and weighing 
one pint to give the “pint weight”, or specific 
gravity. A more elegant method is simultaneously to 
weigh, and measure the volume of, a quantity of 
suspension, when deduction of the weight of the 
calculated volume of water, yields the weight of dry 
solid present (Fig. 26). 


In milling operations, where several mills are to 
be charged with given weights of solid materials 
drawn from a variety of overhead hoppers, a travel- 
ling overhead crane gives the necessary movements 
to a container, over the whole area of the mill, by 
two-dimensional traversing, and carries the container 
actually of stainless steel) on a weighing machine. 


Due to slight variation in the degree of shrinkage 
during drying and firing, it may be impossible to fit 
a decorative transfer sufficiently accurately to the 
rim of, say, a plate, for all pieces. Consequently, a 
selection has to be made for “ size-groups” on all 
ware coming from the bisque fire. Mechanical 
gauges facilitate this grouping in a rapid and 
expeditious manner. A gauge with multi-coloured 
* zones” of size is shown in Fig. 27. 
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Fig. 19. Mangle Conveyor. 


Fig. 20. Belt Conveyors. Fig. 21. Bucket Conveyor. 
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Fig. 22. Mouldmaking Shop. 


PROCESSES BARELY POSSIBLE BY HAND 

Even the most ingenious and resourceful potter 
would be puzz'ed to perform by hand, or with simple 
hand tools, certain processes readily accomplished 
now by engineering equipment. 

The most elegant form of firing today is the electric 
tunnel oven, using the electricity produced by 
engineers, and enabling the potter, to a degree im- 
possible with other fuels, to “ place open” even the 
most delicate decorated glost ware, that is, dispensing 
with a saggar or fire box (thus improving the rate 
of heat transfer to the ware), and obviating the 
heating up of quantities of refractory material to no 
purpose. The ovens are heated by resistance ele- 
ments, either nickel chrome, kanthal, or silicon 
carbide, the latter requiring continuous voltage 
regulation by variable ratio auto-transformers. 


Even the elementary potter’s wheel is an engin- 
eering device, and hence all circular pieces require 
some machine for their production, but the method 
used for producing an oval dish by machine is 
striking in its ingenuity and compactness (Fig. 28). 
Two slides fixed at right angles are mounted below 
the table of the machine. A slipper in the lower 
slide, which rotates about an axis displaced from the 
axis of the other, causes the table itself to rotate in 
such a manner that at one point a fixed tool describes 
an ellipse on the table. By varying the distance be- 
tween the axes of rotation, the ratio of major to 
minor axes of the ellipse is varied, whilst the size of 
the ellipse varies by displacing the tool away from the 
axes. Actually, the table centre moves in a circular 
path, but at twice the speed of rotation of the table 
round its centre. 


It is interesting to note that the early potters 
produced a shape more flat-sided than a geometric 
ellipse. The zsthetic merits of the two shapes are 
said to be beyond the mere engineer’s comprehension, 
and require the artist’s perception to decide which is 
the more attractive. 


The provision of splines or flutes round a circular 
object is essentially a job for a machine, particularly 


if the object is neither cylindrical nor conical, but 
produced by a curved trace, as in the case of vases. 

By use of a relieving lathe with a form tool, the 
cutting of splines, even in pitching and depth, with 
sharp edges and a good surface finish, is rendered 
possible. By first coating the article with a coloured 
engobe, and then cutting this away on such a 
machine to reveal the under-body, very attractive 
effects are rendered possible. 

Another process not possible by hand methods is 
the repairing of glaze coatings by depositing atomised 
glaze from a compressed air gun. Ordinary dipping 
of the bisque article in a tub of glaze suspension in 
water, produces, even with a skilled operative, a coat 
which is only approximately uniform. For superfine 
quality ware, however, particularly where there is 
heavy embossment incorporating also fine detail, it is 
necessary to “ ware-clean” off the surplus glaze, and 
then repair the coating by a mist from the gun. It 
is also possible to do the whole “ dipping” process 
by aerographing, as in an automatic glazing machine, 
using a multiplicity of guns (Fig. 29). 

Bone China has to be fired to the soft vitreous 
state to get the required translucency. Consequently, 
flat ware slumps down on to whatever supports it 
during the bisque fire. Generally, a plaster tool was 
used to form a shaped “bed” in powdered flint or 
alumina. The “ bed” was used once only, and had 
a certain resilience which did not make for accuracy. 
A permanently accurate bed, which can be used over 
and over again, offers definite advantages, particu- 
larly in the matter of the closest possible spacing of 
ware to economise in valuable oven space. Modern 
refractory techniques produce a bedder which is 
stable in shape and size after many firings at china 
bisque temperatures, or 1,300°C. roughly. 

Unfortunately, the firing of these refractories in 
the first instance, naturally at an even higher tem- 
perature, causes shrinkage and warping which means 
that the shaped surface is not good enough for the 
purpose intended. Accordingly, a “ form-grinding ” 
process is carried out, and in spite of the presence of 
somewhat large nodules of hard “ grog”, produces 
a good accurate surface. The life of such beds is 

hundreds of fires. 





Fig. 23. Printing Shop. 
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Fig. 24. 
WHAT OF THE FUTURE ? 

It is interesting to speculate in what directions 
development may proceed in vears to come, in that 
the engineer is certain to be concerned closely therein. 

In the case of general factory amenities, probably 


Most 
operatives on delicate processes are very sensitive to 


noise reduction is overdue for consideration. 


noise level: the hum of fans, and the roar of burners. 


will have to be reduced from the “ industrial” to 


** domestic” levels. 


In view of the expense of getting rid of surplus 
water from clay slips and plastic clay goods, drv 
mixing has been tried, notably in the United States. 
This will naturally call for raw materials in the dry 
state, probably delivered in paper sacks, milled to a 
specified surface factor. may be 
by dry-pressing 
powders in metallic dies, similar to the methods used 
for electrical porcelain today. In any case, the use 
of 
advantages, in the way of limiting permissible drying 
temperatures and the shedding of abraded particles, 
or powder, on to the ware being dried. The cost of 


mould turnover for articles with embossments is very 


Articles formed, 


in lieu of jiggering or casting, 


Plaster of Paris for moulds has numerous dis- 


heavy. Sintered porous metal moulds may eventually 
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Effluent Thickener. 


replace plaster for quantity production. 
The crying need of the table-ware industry, how- 


ever, remains at the “decorating end”. However 


much embossment, fancy glazes, coloured slip dips, 
or coloured bodies are used, there is still a great 


demand for coloured designs, and gold or lustre 


applications. Here the multi-coloured, lithographic- 


printed transfer and the sprayed-on coat of colour 
have vastly simplified quantity production. Still there 


remain possibilities, such as direct photography, 


perhaps in colour, on to the surface of the ware. 


Offset gold printing on the ware has possibilities, 





Fig. 25. 


Truck at entrance to electrical tunnel kiln. 

















; : Fig. 27. Size Gz ; 
Fig. 26. Slip Weigher. Fig at Sey 





Fig. 28. Elliptical Motion Slides. Fig. 29. Automatic Glaze Spraying. 
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but requires to be perfected if it is to use “ best gold ” 
and be capable of passing really stringent selection. 
Gold edge and inner lines are applied mechanically, 
but not speedily for the “best gold” work. Hand 
groundlaying and hand enamelling remain the 
standard processes today for quality decoration. 


I trust that this address may stimulate the interest 
of Production Engineers in the potting industry and 
show that developments based on engineering princi- 
ples and techniques are continuously being applied 
to the ancient craft. You may even call for more 
specialised Papers dealing, much more thoroughly 
than has been possible here, with specific facets of 
the work of the engineer for the potter. It will be 
realised that the examples given are only a few 
drawn at random from this rapidly modernising 
industry, and those of a particular group of potters 
who are engaged in a small field, but a very powerful 
dollar-earning field, which is what seems really to 
matter today. Another group, such is the fascinating 


variety of this craft, would produce quite other types 
of examples of the engineer’s help. 
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AUTOMATIC LOOMS AND THEIR 
APPLICATION 


by F. C. SHELDON 
An Abridgement of the Lecture given to the Manchester Graduate Section of the Institution, 17th April, 1953 


ISTORY shows that the weaving craft is one of 

the oldest in the world and there are records 
of the craft being developed by the Chinese, the 
Indians and even the Incas of Peru, while Biblical 
history shows that the weaving of fine textures was 
carried out in Egypt. as confirmed by discoveries in 
Egyptian tombs. 

Forms of weaving follow from the earliest type of 
hand loom to the power loom, as developed by 
Cartwright, and thence to the automatic loom. 
Earliest types of the latter were the shuttle changer, 
as invented by Jackson, to be followed by Northrop’s 
invention perfected in America and _ eventually 
applied universally. These men helped to revolu- 
tionise the weaving processes. 

Definition of an Automatic Loom 


The automatic loom is a term applied to a loom 
fitted with a mechanism for automatic rep!enishment 
of the weft to ensure continuous running and to 
enable the weaver to tend more looms. The loom, 
in addition, has a warp stop motion, positive take-up 
motion with automatic let-back, and automatic let- 
off motion. The loom also contains essential primary 
motions common to both automatic and non-auto- 
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matic power looms, such as the picking motion, the 
crankshaft and slay; shedding by plain and twill 
tappets, dobby and jacquard. 


Having seen and discussed the single shuttle type 
of automatic loom and observed its variety of 
mechanisms, we now turn to the maker’s point of 
view in producing these combinations to suit not one, 
but many types of raw material, and the variation in 
yarn diameters such as occurs between single cotton 
yarns of medium count and cabled yarns of coarse 
count. The problem does not end with the single 
shuttle loom. The next stage was the development 
of the automatic box loom, that is, one where 
different colours are introduced into the weft by 
mechanical control of several shuttles. Here, the 
selection and ultimate transfer of the right colour, 
according to the shuttle in operation, introduced 
considerable complication for the inventor, yet this is 
solved in a design which is mechanically efficient and 
simple to maintain. The various features of the box 
loom comprising the 4-colour magazine, the all- 
electric feeler, the mechanical-electric feeler, a D.C. 
supply circuit with leakage indicator and the centre 
weft fork motion are all illustrated. 








Application 


The pre-requisites to the application of automatic 
looms are weaveable raw material and counts or 
fibres not so excessively coarse as to nullify the 
labour-saving devices. 

The automatic loom has a wide application for 
standard fabrics in every-day use, but it involves 
the introduction of a system as well as a machine; 
it requires suitable conditions of operation for the 
weaver in the weave room and examples of this are 
illustrated. The importance is stressed of providing 
good raw material by thorough and _ painstaking 
preparation in pre-weaving processes. 

Earlier attempts to introduce this machine pro- 
voked opposition from both manufacturer and 
operative, the former because of cheap labour and 
the latter because of fear of unemployment. The 
famous Platt Report which came out after World 
War II, based on the observations of the British 
Textile Mission to the U.S.A., acknowledged that 
only 5°/, of the looms installed in the United King- 
dom are automatic, and it is doubtful now whether 
the figure is higher than 15°, whereas the Continent 
of Europe took up automatics on a wide scale and 
the percentage of automatic cotton looms in Sweden 
is reputed to be 80°. The fact that our inventors 
had to find a backing abroad and then discover that 
the product of their genius was not even acceptable 
in their own country is a deplorable reflection. 


The tendency to regard exports of modern auto- 
matic looms as inimical to the nation’s interests over- 
looks the fact that if Britain does not supply them, 
another country will, and 26 existing makers of 
automatic looms are quoted in the world today. The 
loss of sales could not justify the attitude. 


Design 


The maker has to cater for the variable factor of 


raw material, variations in processing and the human 
element. The basic principle of the loom is a bad 
one, since it involves throwing a shuttle at relatively 
high velocity, stopping it accurately and then repeat- 
ing the process up to 220 times per minute. Design 
has to be related to the work to be performed, and 
above all to the price at which the product has to 
be sold. Any attempt to let luxury of technique 
dictate can only be to the disadvantage of the price 
of the unit. Speed has not advanced greatly over 
the years, but the consideration is the speed that gives 
the highest production from the raw material avail- 
able and with the lowest maintenance costs. Accessi- 
bility must also be to the fore where only semi-skilled 
engineering labour may be available. 


Conclusion 


The case for the automatic loom is proved. Its 
future is bright and its purpose noble. The United 
Kingdom is in the forefront of the development of 
future design. Shuttleless looms are referred to, but 
the case for the wide replacements of the orthodox 
design of shuttle and picking motion has yet to be 
established. Gledhill’s patent is referred to and 
illustrated. 


Stress is laid on the vital need for automatic looms 
in the weaving industry in this country and this is 
emphasised by the report recently issued by the 
United States Textile Mission to Lancashire. ‘The 
ordinary power loom is a museum exhibit in the 
United States and Britain cannot hope to maintain 
her standard of living and support a welfare state 
unless she is prepared to keep pace with this essential 
development of high productivity in the weaving 
shed. 


Note :—The full Paper, complete with illustrations, 
is available on loan to members from the 
Hazleton Memorial Library. 





PRODUCTIVITY MEASUREMENT IN 
SWEDEN 


The British Productivity Council _ recently 
approached the Institution in regard to a request 
they had received from The Federation of Swedish 
Mechanical Engineering Industries (Sveriges Mekan- 
forbund) for an English lecturer to take part in a 
Conference on Productivity Measurement being held 
in Stockholm. 

The Institution put forward the name of Mr. 
B. H. Dyson, Member of Council, Joint Chairman 
of the Joint Committee and Deputy Chairman of the 
Research Committee, who has specialised in the field 
of productivity measurement. 

Mr. Dyson attended the Conference in Stockholm 
on 7th May and spoke on the practical aspect of 
productivity measurement in British industry. An- 
other speaker at the Conference was Mr. Einar 
Hardin, Swedish Economist, who dealt with the 
theoretical aspect of productivity measurement. 

Mr. Dyson reports that about 150 people attended 


the Conference, many of them Directors from well- 
known Swedish companies such as Ericsson Tele- 
phones, Electrolux, Skefko Ball Bearings, etc. The 
members of the Conference were well acquainted 
with the Anglo-American Productivity Reports and 
had also taken advantage of visits to America for 
the purpose of comparing productivity. They were, 
however, more particularly interested in conditions 
appertaining to British industry, which they felt to 
be more in line with their own and therefore offered 
greater opportunities for comparison and improve- 
ment. 


It is interesting to note that the Institution’s 
Measurement of Productivity Reports issued by the 
Joint Committee were well-known to members of 
the Conference, and while, of course, Mr. Dyson 
made particular reference to them in his address, so 
also did one of the Swedish speakers, Mr. Einar 
Hardin. 
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INSTITUTION NOTES 


GRADUATE CONVENTION, 1953 


\ one-day Graduate Convention is being arranged 
by the Birmingham Graduate Section and will be 
held at the University of Birmingham on Saturday, 
5th September, 1953 


The theme of the Convention, which is the second 
to be organised by this Section, is “ Engineering 
Production Responsibilities and Opportunities” 
and its aim is * to inspire the Graduate of the Insti- 
tution by giving him an appreciation of the breadth 
of his job, its responsibilities. its achievements and 
its possibilities for the future ~ 


Three addresses will be given, as follows : 
** Economic Factors in Engineering Production ” 
Speaker: Mr. Ian Morrow, C.A.. F.C.W.A. 
‘Human Factors in Engineering Production ” 
Speaker to be announced later. 


* Review and Outlook for the Future ” 
Speaker: Mr. Walter C. Puckey. M.I.Prod.E.., 
F.I.1.A.. President of the Institution. 


The proceedings will be summed up by Sir Cecil 
Weir. K.C.M.G.. K.B.E.. M.C.. immediate Past 


President of the Institution 


While the Convention is intended primarily to 
provide a meeting place for Graduates and Students 
at which they may listen to some stimulating and 
thought-provoking addresses and discuss their re- 
sponsibilities. status and task for the future. all those 
who are interested are invited to attend. Application 
for tickets may be made on the form included with 
this Journal. where full particulars of the programme 
will be found 


1953 SUMMER SCHOOL 


An advance notice and application form for the 
1953 Summer School. which will be held at Ashorne 
Hill, near Warwick. from the 26th to 30th August, 
was enclosed in the April Journal. 


The theme for the School is * Work Study” and 
the number of applications received is considerably 
in excess of the demand in previous years. so that 
only a limited number of vacancies for full-time 
attendance are now available. Further copies of the 
advance notice and application form can be obtained 
from the Secretary. 36. Portman Square. London, 


ae. 





NEWS OF 


CORONATION HONOURS 


Che Institution records with pleasure the following 


awards to members : 


O.B.E. Mr. W. C. Swiit. Member. Assistant Direc- 
tor (Engineering), Ministry of Supply. 
M.B.E. Mr. A. H. Blackwell. Member. Director and 


Works Manager. David Brown Tractors, 
Ltd... Metham. Huddersfield 


and 


Mr. J. Buckley, Associate Member. Works 
Manager, Thomas Robinson and Son Ltd.. 
Rochdale, Lancs 


MEMBERS 


MR. T. GILBERTSON 


Mr. T. Gilbertson. 
Member, Director and Gen- 
eral Manager of Folland 
Aircraft Limited. Hamble, is 
making a tour of aircraft 
factories in the United 
States and Canada. 

Mr. Gilbertson is a mem- 
ber of the Southern Section 
Committee. and was one of 
the main speakers at the 
Conference on “ Problems 
of Aircraft Production ”’, 
held at the University of 
Southampton, last December. 





Mr. T. Gilbertson 











NEW APPOINTMENTS 


MR. C. C. BATES 


Mr. C. C. Bates, Associate Member, has been 
appointed Chief Welding Engineer of Costain-John 
Brown Ltd., London, W.1. In addition, he will 
be responsible for the tech- 
nical supervision of Welding 
Supervision Ltd., their 
associate company. 


Mr. Bates joined Costain- 
John Brown Ltd., from the 
British Welding Research 
Association where, for the 
past four years, he was one 
of the Senior Development 
Engineers responsible for 
helping industry apply the 
results of research and 
member firms with design. 
technique, metallurgical and 
inspection welding problems. 


Prior to joining B.W.R.A., 
Mr. Bates was with Under 
Water Welders & Repairers Ltd., following eight 
years in the Ministry of Aircraft Production and 
Ministry of Supply. 





Mr. C. C. Bates 


MR. E. J. H. JONES, M.B.E. 


Mr. E. J. H. Jones, Member, General Manager of 
Crossley Motors Ltd., Stockport, has been appointed 
to the Board of that Company. 


Mr. Jones has a _ long 
record of valuable service 
with the Institution, having 
served on Council and a 
number of Standing Com- 
mittees for many years. He 
was elected President of the 
London Section in 1933 and 
in the same year was 
awarded the  Institution’s 
Medal for the best Paper 
presented by a member. He 
is also the author of the 
book ‘“‘Production Engineer- 
ing—Jig and Tool Design”, 
of which five editions have 
been published, including 
one in the United States. 


Mr. Jones was until recently actively concerned 
with the activities of the Production Engineering 
Research Association of Great Britain, a Governor 
of the Southall Group of Technical Colleges and a 
member of the Executive of the London Association 
of Engineering & Allied Employers’ Federation; he 
has now been elected to the Manchester Area 
Executive of that Federation. 





Mr. E. J. H. Jones, 
M.B.E. 


MR. J. P. FORD 


Mr. J. P. Ford, M.A., Associate Member, Director 

of Brush Export Ltd., has been appointed General 
Manager of that Company. He is also Director and 
General Manager of Associ- 
ated British Oil Engines — 
(Export) Ltd. and of ee - 
National Oil Engines (Ex- ]% 
port) Ltd., and is on the § 
Board of BRUSH ABOE 
(Ireland) Ltd., and of Asso- 
ciated British Oil Engines 
(Marine) Ltd. He was 
previously General Manager 
of British Engineers Small 
Tools & Equipment Co. Ltd., 
(BESTEC), and of Scientific 
Exports Great Britain Ltd. 
(SCIEX), from their incep- 
tion in 1945 until he joined 
the BRUSH ABOE Group 
in 1949. 

Mr. Ford has been Vice-Chairman of the Institute 
of Export since 1949, and a Council Member of the 
London Chamber of Commerce since 1951. 





Mr. J. P. Ford 


MR. A. G. HAYEK 

Mr. A. G. Hayek, Asso- 
ciate Member, until recently 
with Thackwell & Hayek 
Ltd., has now formed a new 
Company, A. G. Hayek & 
Partners Ltd.. Management 
Consultants and Industrial 
Engineers, with head offices 
at Federation House, Stoke- 
on-Trent. 

Mr. Hayek is Vice-Chair- 
man of the _Institution’s 
Sub-Committee on Materials 
Handling, which is about 
to publish a Review of 
Materia!s Handling Practice 
in British Industry. based 
on investigations carried out during the past two years. 





Mr. A. G. Hayek 


MR. A. WOOD 


Mr. Arthur Wood, Mem- 
ber. has been appointed 
to the Board of Henry 
Wolver- 
hampton, and H. Widdop 


& Co. Ltd.. Keighley. 


Meadows __Ltd.. 


Mr. Wood is Managing 





Director of C. E. Johansson, 
Ltd., Dunstable. Beds. 


Mr. A. Wood 
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Mr. M. F. Avery, Associate Member, has now 
taken up the position of Chief Rate Fixer at Hayward 
Tyler & Co. Ltd., Luton. 


Mr. N. H. Bradbury, Associate Member, is now 
Lecturer in Electrical and Mechanical Engineering 
at King’s Lynn Technical College, Norfolk. 


Mr. C. Ellis, Associate Member, has been appointed 
a Special Director of Edward Pryor & Son, Ltd., 
Sheffield. 


Mr. P. A. Fryatt, Member, has transferred from 
Rolls Razor Ltd., Cricklewood Broadway, to their 
new Dry Shaver Factory at Hemel Hempstead, as 
Works Manager. 


Mr. A. E. Groocock, Associate Member, has re- 
signed his position as Executive Production Engineer 
to the J. & H. McLaren, Leeds, plants, and has 
emigrated to Canada. 


Mr. A. W. A. Kay, Associate Member, has been 
appointed a Director of Gerhardy Bros. Ltd., Gt. 
Missenden. 


Mr. Aubrey Lewis, Member, has been appointed 
General Works Manager of The Pyrene Co. Ltd., 
where he was formerly Works Manager. 


Mr. T. F. Newton, Associate Member, has been 
appointed Factory Superintendent of Edward Pryor 
& Son Ltd., Sheffield. 


Mr. J. D. Roberts, Associate Member, is now Works 
Manager of Windolite Ltd., Harlow. 


Mr. J. J. Southwell, Associate Member, has re- 
linguished his post with Nash-Kelvinator Ltd.. and 
has taken an appointment as Field Engineer with 
H. H. Fraser & Associates (Pty.), Ltd., Johannesburg. 


Mr. D. W. Spurging, Associate Member, has left 
Philips Electrical Ltd., and is now Methods Superin- 
tendent with English Electric Ltd., at their new 
Marconi’s Basildon Works. 


Mr. C. Taylor-Cook, Associate Member, has been 
appointed Principal of Poplar Technical College, 
London, and will take up his duties there on Ist 
September, 1953. 


Mr. T. L. Udall. Associate Member, is now 
Lecturer in Production Engineering at the new 
Technical College, Hatfield. 


Mr. Kenneth Walker, Associate Member, formerly 
Assistant Production Engineer with The Laycock 
Engineering Co. Ltd.. has now been appointed 
Works Director. 


Mr. W. N. Axtell, Graduate, is now employed as 
a Draughtsman with De Havilland Propellers Ltd., 
Hatfield, Herts. 


Mr. J. G. Crofts, Graduate, is now a Service 
Engineer with J. Brockhouse (Rhodesia) Ltd., 
Salisbury, Southern Rhodesia. 


Mr. D. J. I. Gray, Graduate, of the Yorkshire 
Graduate Section, has emigrated to New Zealand and 
is now working in Dunedin. 


Mr. D. R. GC. Holmes, Graduate, has relinguished 
his post with the Mid-Essex Technical College and 
is now an Assistant Grade B at the Twickenham 
Technical College. 


Mr. J. Walker, Graduate, is now a Tool Designer 
with the Ford Aircraft Engine Division, Chicago, 
Illinois. 





BRITISH STANDARDS 


The following Standards have recently been issued, 
and may be obtained, post free, at the prices stated 
from the British Standards Institution, 24-28, Victoria 
Street, Westminster, London, $.W.1 :— 


969: 1953 Plain Limit Gauges, Limits and 


Tolerances (3/6d.). 

1971: 1953 Corrugated Furnaces for Cylindrical 
Boilers (5/-). 

1974: 1953 Large Aluminium Alloy Rivets (4/-). 


1978: 1953 Bit Braces (3/-). 


Issue of Journal 


Owing to the fact that output has to be adjusted 
to meet requirements, and in order to avoid carrying 
heavy stocks, it has been decided that the Journal 
will only be issued to new members from the date 
they join the Institution. 
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JOURNAL BINDERS 

Members are advised that binding cases for the 
new size Journal are now available, and may be 
ordered from Head Office. The cases, which are 
strongly made and covered in dark red leather cloth, 
with “The Institution of Production Engineers 
Journal” in gilt on the spine, will each hold 12 
copies of the Journal. The price per case is 10/-, 
post free. 

A limited number of binding cases for the old size 
Journal are also available, at the reduced price of 
2/6d. per case, post free. 


Research Publications 


A number of copies of the following Research 
publications are still available to members, at the 
prices stated : 

Report on Surface Finish, by Dr. G. Schlesinger 15/6 


Machine Tool Research and Development 10/6 
Practical Drilling Tests 21/- 

These publications may be obtained from the 
Production Engineering Research Association, 


“Staveley Lodge,” Melton Mowbray, Leics. 








HAZLETON MEMORIAL LIBRARY 


Members are asked to note that the Library will be open between 10 a.m. and 5.30 p.m. from Monday to 
Friday each week. Due to Meetings, the full facilities will not be available at the following times during 
this month :- 








Wednesday, 8th July from midday 
Thursday, 23rd July all day 


Thursday, 9th July all day 
Tuesday, 28th July from 2 p.m 


It would be helpful if. in addition to the title, the author’s name and the classification number could be quoted 


when ordering books. 


REVIEWS 


658.7 BUYING: STORING 


“Stock Control and Store Keeping: Formerly 
BS 1100: Part 5.” British Institute of Manage- 
ment, London. Rev. ed. London, the Institute, 1952. 
60 pages, diagrams. 5/- (Production Management 
Series 5.) 

Written primarily for the small to medium sized 
firm, this booklet will give considerable food for thought 
to those in industry engaged upon controlling and 
caring for manufactured goods. 

The necessity of, and the methods employed in, 
stock control are dealt with in the first sections of 
the booklet. The wide variety of records and forms 
that accurate control demands, are explained simply 
and line diagrams are used to show suggested lines 
of authority and functional responsibilities. 

Stores, Storage and Storekeeping are discussed in 
the second half of the book, and considering the wide 
requirements of industry due to the different types of 
products, the treatment throughout is such that the 
suggestions made are almost universally applicable. 

Some interesting observations are made regarding 
stocktaking and also the types of personnel required 
for stock control and storekeeping. 

A useful bibliography is included, for once having 
read this publication, the reader will be tempted to 
read further literature on this all important subject. 

H.G.P. 

INDUSTRIAL ORGANISATION : 

MANAGEMENT 


“The Executive at Work” by Melvin T. Copeland. 
Cambridge, Mass., Harvard Univ. Press, 1952. 278 
pages. £1 4s. Od. 

Amid the widespread discussion concerning the 
necessity for improved industrial efficiency and the 
methods through which improvement can be achieved, 
Mr. Copeland’s book provides a timely reminder of the 
importance of executive leadership in the matter. He 
states that the purpose of his book is “to discuss the 
elements of executive achievement.” From a lifetime 
of varied experiences, he draws upon many practical 
examples to illustrate the principles of administration 
and organisation and to outline the qualities necessary 
for the attainment of executive leadership. Although 
the book deals primarily with executive leadership in 
corporate business enterprises, the principles and con- 
clusions in general hold good for many other kinds of 
enterprise. 

In setting out the job of an executive, the author 
deals in some detail with the diversity of the problems 
and responsibilities with which the executive is faced. 
Responsibilities for the selection, instruction and 
guidance of his staff; for securing efficient team work 
and effective communication and control within the 
organisation; for exercising foresight to meet changing 
conditions; for the timing of action; for building 
morale; and for retaining an active interest in activities 
which help improve his effectiveness and outlook. 

The task of the executive is a difficult one, calling 
for a scarce combination of abilities. The assumption 
of many responsibilities does not automatically vest the 
executive with authority to discharge them. Real 


authority must be won by the action of the executive 
himself. This involves the ability to understand and 
size up people; to stimulate them to effective action; 
and to exercise mature judgment in dealing with a 
wide range of problems. 

The author emphasises that the executive’s task 
requires courage--to act decisively and promptly, 
particularly in an emergency; to admit mistakes which 
have been made; to face new problems and conditions 
imaginatively; and to be resourceful in finding means 
to carry out decisions. In turn, couragecus decisiens 
require both moral and physical stamina. 

Within the final chapters of this book the author 
considers the rewards for the executive, provision for 
retirement and the present-day trends which threaten 
to limit freedom for achievement. 

Viewed against our own social and industrial back- 
ground Mr. Copeland, like other American authors, 
occasionally appears to over-simplify both industrial 
and social problems; nevertheless, his book presents a 
forceful and stimulating analysis of executive require- 
ments necessary for the improvement of industrial 
efficiency and emphasises their importance. B.E.S. 


INDUSTRIAL ORGANISATION AND 
MANAGEMENT 


Small Plant Management: A Guide to Practical, 
Know-How Management,” edited by Edward H. 
Hempel. A Small Plant Committee Research Study 
prepared under the auspices of the Management 
Division of the American Society of Mechanical 
Engineer:. New York, McGraw-Hill, 1950. 548 
pages, illus., diags. £2 15s. 6d. 

It must be borne in mind that this is an American 
publication and therefore deals with problems in 
America. It certainly contains a very broad account 
of the progress made by American engineers during the 
past 100 years or more and this, of course, makes inter- 
esting reading. It does appear, however, to have left 
out the question of human relationship which one 
would have thought would have a distinct bearing on 
the management of small plant. H.A.C. 


621.97 PRESS WORK 


** Pressworking of Metais” by Chauncey Weed 
Hinman. Second ed. New York, McGraw-Hill, 1950. 
551 pages, illus., diags. £3 12s. 6d. 

In this second edition of a very popular and inform- 
ative book on presswork and its problems, the author 
has taken full advantage of A extensive progress that 
has been made in the working of metals, as the result 
of the last World War. It is admirably suited to both 
the student and the master of his craft, taking the 
reader all the way from the very fundamentals of 
material forming, including the selection of presses for 
any particular operation, through to the more compli- 
cated follow-on and combination tools. 

One fine feature is the extent to which drawings and 
halftone illustrations have been used and the clarity 
with which they have been lined up with the text. 

A chapter has been devoted to a study of the most 
commonly used materials, including the non-metallic 
types and this is particularly useful to the designer, and 
to the foreman tackling new materials for the first time. 
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628. 


One could go on enumerating the good points to be 
found in this book but it is sufficient to say, that it is 
one that should have a place on the bookshelf of every 
Production Engineer who has anything to do with metal 


forming. H.J.B. 
9 ILLUMINATION 


“ Lighting in Industry,”’ British Electrical Development 
Association, London. London, the Association, 1952. 
154 pages, illus., diags. 9/-. (Electricity and Pro- 
ductivity Series No. 2.) 

This book is one of a series of eight entitled “ Elec- 
tricity and Productivity.” It is an excellent book not 
only for those who are intimately concerned with 
problems of illumination, but also for those managers 
who would value a rapid and easy appreciation of the 
subject. There is little in the book that can be called 
new, but it is a well-arranged, comprehensive collection 
of material covering all aspects. 

Some of the questions which confront works 
managers and executives in industry are:—-To what 


extent does lighting affect individual output ?—-What 
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is the difference between good and bad lighting ? 
How can existing lighting be improved and yet be 
economical in operation ?—On what data should 
lighting systems be planned ? This book provides the 
answers to these questions and many others relating to 
lighting in industry, as well as providing the necessary 
data for lighting design. 

The book consists of 154 pages, demy octavo, with 
85 illustrations, and there are seven chapters entitled 
respectively :—-Lighting and Productivity; Lighting and 
Factory Managements; Some Particular Factory Light- 
ing Applications; Lighting in Various Industries; Use 
and Maintenance of Factory Lighting; Colour in 
Factories, and Lighting Design. 

A useful contribution to Chapter II is a detailed 
account of the method of conducting a lighting survey, 
which enables factory managements or executives to 
survey their own factories to see whether the lighting 
is effective, and used efficiently, to ensure the ideal of 
“enough light in the right places at all times.” 

The illustrations clearly demonstrate points raised in 
the text and the common tendency to _ illustrate 
problems that are capable of fairly easy solution has 
generally been avoided. 

The appendices include relevant extracts from the 
Factories Act, methods of assessing the illumination 
required for particular situations, and the _ I.E:S. 
schedule of recommended illumination values for indus- 
trial interiors. L.J.S. 


ABSTRACTS 


-791 WELDING : CUTTING 


* Joining of Metals.” Institution of Metallurgists, 
London. Lectures delivered at the Institution’s 
Refresher Course, 1951. London, the Institution, 
1952. 174 pages, illus., diags. 14 
This book appears to be more useful to a metallurgist 

rather than a student, because it assumes a fairly inti- 

mate knowledge of the subject. It is a text-book rather 
than a work of reference. 

The first paper by Dr. Hugh O'Neill is an “ interest ” 
lecture. Beginning with a history of welding, it goes 
on to describe in some detail the physical and chemical 
action producing a weld. He discusses faults and con- 
cludes with a few words about electro-deposition. 

The second paper, by W. K. B. Marshall, is con- 
cerned with the welding of non-ferrous metals. This 
is a very large field, so Mr. Marshall confines his 
remarks mainly to aluminium, copper and _ nickel, 
although some generalisation was possible. He discusses 
the influence of the physical properties of the materials 
being welded. Cracking and corrosion are also dealt 
with. 

“ The Metallurgy of Welding Carbon and Low Alloy 
Steels” is the subject of the next paper by Dr. Reeve. 
As the title implies, this is a theoretical paper which 
covers the chemical aspect in considerable detail. 


In Mr. Keating’s paper on “ Welding of Chromium 
Nickel Austenitic Steels,’ his main theme is_ the 
“response to welding” of this class of material. He 
discusses an analytical approach to this problem and 
the development of these steels for better weldability. 

“‘ Soldering and Brazing,’ by Dr. Chaston, is a paper 
with a more practical than theoretical approach. It 
lists cases to which the processes can be applied and 
gives strength values of the joints produced. 

The last paper is called ‘“ The Determination of 
Weldability ” by J. S. Ball. Tests are described which 
can be used by investigators to determine the suitability 
of materials for welding. 


331.1 PERSONNEL MANAGEMENT : 


EMPLOYER-EMPLOYEE RELATIONS 


** Human Relations in Industry ”—Ministry of Labour 
and National Service, Great Britain. H.M.S.O., 
London, 1952. 128 pages. 3s. 6d. 

This Report is the outcome of a three-day Conference 
which was held during May, 1952, at the Institution 
of Civil Engineers. The Conference was called by the 
Ministry of Labour and National Service for the pur- 
pose of assessing : 

(1) the results of action taken concerning human 
relations in industry during the past few years, 
and 

(2) to consider what is still required to be done and 

the further steps that would need to be taken. 

The agenda for the Conference comprised four 
subjects : 

(a) Factors affecting the Opporiunity to Work. 

(b) Factors affecting the Capacity of Workers. 

(c) Factors affecting Wastage of Manpower. 

(d) Factors affecting the Will to Work. 

Each of the four study groups was under the Chair- 
manship of senior officers of the Ministry, and the 
Report contains the introductory speeches, the state- 
ments of the nominated rapporteurs and the resultant 
discussions which took place on the third day. Included 
in the Report as appendices are the advance papers 
which were issued by the Ministry to assist the group 
discussions, a summary of the findings of the Anglo- 
American Productivity Teams on human relations in 
America and a further paper which embodies some of 
the conclusions from the projects sponsored by the 
Schuster Panel. 


620.19 DEFECTS AND DETERIORATION IN 


MATERIALS : CORROSION 


“Steel Defects and Their Detection” by Henry 
Thompson. Pitman, London, 1952. 84 pages. 
Illus. 15/-. 

The object of this book is to combine, in one small 
compass, a vast miscellany of facts on this one import- 
ant subject which are scattered throughout the technical 
literature on this subject. 

Basically the book may be divided into three sections. 
The first lists the defects which may be met with and 
explains how they are formed. The second gives 
an account of how macro- and microscopic examina- 
tions may be carried out as well as the information 
which may be deduced from their different features. 
Lastly, there is a section dealing with special tests, 
mainly of the non-destructive kind. 


340. LAW 


“ Legal Problems of Employment ” Industrial 
Welfare Society, London. London, the Society, 1951. 
84 pages, 7/6d. 

This volume is composed of 204 questions concerning 
the more common difficulties. These questions are 
taken from particular industrial cases and the answers 
are given according to “ Law” The questions are 
grouped together in sections dealing with Terms of 
Service, Truck Acts, Factory Acts, Liability for 
Accidents and Welfare Schemes. 
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620.1791—NON-DESTRUCTIVE TESTING 
“The Non-destructive Testing of Metals” by 
R. F. Hanstock. London, Inst. of Metals, 1951. 
163 pages, illus. diags. 21/-. 
(Institute of Metals—Monograph and Report Series 


No. 10.) 
This book gives a restatement of certain sections 
of the sciences, mainly classical physics, having a 


particular bearing on the non-destructive examination 
of metals. Thus, the theoretical possibilities of radio- 
graphy, magnetic and ultrasonic methods, damping 
capacity, X-ray diffraction and numerous other methods 
are examined and the practical applications of each 
illustrated by typical examples. The two methods of 
electron microscopy and electron diffraction have, 
however, been deliberately omitted, the first because 
ample alternative literature is available and the second 
because of its limited application. 


679.5 PLASTICS 
** Plastics Molding ” by John Delmonte. New York, 

Wiley: London, Chapman & Hall, 1952. 493 pages, 

illus. diags. £3. 12s. Od. 

Approaching the subject from an engineering view- 
point, this book presents an analysis of the plastic 
mouldings industry and its many supporting activities, 
and offers much valuable design data. 

The opening chapters on plastic moulding materials 
give characteristics, flow properties, flow testing methods 
and detail requirements of standard compounds for 
various methods of moulding including the cold process, 
followed by a classification and description of types 
of hydraulic pumps and applicable mathematical data. 
Mechanical pressure systems and their applications are 
described, also hydraulic accumulators and packings. 
There is information relating to valves and _ their 
installation, and also distribution of gases and fluids 
with charts and information to determine pressure 
losses. 

The various methods of heating plastics, and the 
application of the methods is covered and also means 
of estimating heat losses from hot surfaces. 

The chapters on Material Preparatory Equipment 
explain the technique of pre-heating, pre-forming and 
the requisite equipment. There are chapters on the 
various methods of moulding, compression, transfer, 
injection, types of moulds and presses, moulding 
pressures, methods of loading moulds. 

The portion devoted to injection moulding and 
moulding machines, describes many types and the 
design features of the moulds. Then follow pages 
dealing with extrusion equipment and machines, with 
chapters on finishing and cleaning accessories and 
methods — instrumentation of the plant, and plant 
lay-out. 

There are numerous illustrations, both photographs 
and line drawing reproductions, and much data and 
formulae. 


LIBRARY ADDITIONS 
016 BIBLIOGRAPHIES; CATALOGUES 


Industrial Diamond Information Bureau, London. 
List of Books and Pamphlets . . . in Special 
Library of Industrial Diamond Information 
Bureau. London, Industrial Distributors (Sales) 
Ltd., 1952. 215 pages. 
338.9 PRODUCTIVITY 
English F.G.S. “* The Measure of Progress : A Paper 
on Productivity.”” London, 1953. 18 pages. Charts. 
519.28 OPERATIONAL ANALYSIS 
Batchelor, James H. ‘“ Operations Research: A 
Preliminary Annotated Bibliography.” Cleveland, 
ay Institute of Technology, 1952. 95 pages. 
10/-. 
531.7 METROLOGY 
Foster, W. H. “* Precision Measurement.” 2nd ed. 
Coventry, Coventry Gauge & Tool Co. Ltd., 
[1952]. 50 pages. Illustrated. 


607 RESEARCH 
Great Britain — Mechanical Engineering Research 
Board. “‘Mechanical Engineering Research 1951” 
London, H.M.S.O., 1952. 37 pages. Illustrated. 2/- 


621.3 ELECTRICAL ENGINEERING 
British Productivity Council, London. ‘“* Electricity 
and Productivity: A Review of Action taken 
on the Report of the Electricity Supply Pro- 
ductivity Teams.” London, the Council, 1952. 
18 pages typescript. (Follow-up statement No. 6.) 
621.31561 INSULATING MATERIALS 
National Physical Laboratory, Teddington, Middx. 
** Properties of Electrical Insulating Materials and 
Methods of Test.” London, H.M.S.O., 1952. 
16 pages. Illustrated. Diagrams. 1/3d. (Notes on 
Applied Science No. 3.) 


621.43 INTERNAL COMBUSTION ENGINES 

British Productivity Council, London. “* Streamlining 
Production : Productivity in the Internal Com- 
bustion Engine Industry.” London, the Council, 
1952. 15 pages typescript. (Follow-up statement 
No. 5.) 

Elton, Arthur. “ The Engine”. London, Shell 
Petroleum Co., [1953]. 38 pages. Illustrated. 
Diagrams. (Motoring Books.) 

621.73 FORGING 

British Productivity Council, London. “ Utilising the 
Hammer: Productivity in the British Drop- 
forging Industry.” London, the Council, 1952. 
13 pages typescript. 

621.74 FOUNDRY WORK 

British Productivity Council, London. “ Servicing the 
Moulder : A Review of Productivity in the Grey 
Ironfounding Industry.”” London, the Council, 
1952. 18 pages typescript. 

British Productivity Council, London, ‘“ Something 
Has Been Done: Productivity in the British 
Steelfoundng Industry.” London, the Council, 
1952. 8 pages typescript. 

Monianto Chemical Company, Springfield, Mass. 
*“* Shell Molding Process: A new and Proved 
Casting Method for the Founding Industry.” 
Springfield, the Company, 1952. 28 pages. 
Illustrated. Diagrams. 

621.771 ROLLING MILLS 

Shell-Mex and B.P. Ltd., London. ‘* Oil and Steel : 
A Record of the Lubrication by Shell Oils and 
Greases of the New Plant at the Abbey Works 
of the Steel Company of Wales Ltd.” London, 
the Company, 1952. 36 pages. Illustrated. Chart. 

621.775 POWDER METALLURGY 

New Jersey Zinc Company, New York. ‘* Facts— 
About Pressed Brass and Other Non-ferrous 
Powder Parts.” New York, the Company, 1952. 
32 pages. Illustrated. 

621.83 GEARS 

British Insulated Callender’s Cables Ltd., London. 
“Paper Pinion and Spur Gears.” London, the 
Firm, 1952. 24 pages. Illustrated. Diagrams. 

Vacuum Ojil Company Ltd., London. “ Gear 
Lubrication.” London, the Company, 1953. 
57 pages. Diagrams. (Vacuum technical series 
No. 6.) 

621.86 MATERIALS HANDLING 

Hyter Company, Portland, Oregon. ** How to Operate 
a Lift Truck.” Portland, the Company, 1952. 
23 pages. Illustrated. 

621.88 MEANS OF ATTACHMENT; SEALING 

Partridge, J. H. “* Glass-to-metal Seals.” Sheffield, 
Society of Glass Technology, 1949. 238 pages. 
Illustrated. Diagrams. £1. 15s. Od. (Mono- 
graphs on Glass Technology.) 

621.882 SCREWS; SCREW THREADS 

Cormac, P. “ Treatise on Screws and Worm Gear, 
their Mills and Hobs.” London, Chapman @& 
Hall, 1936. 138 pages. Diagrams. 
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621.89 LUBRICATION; CUTTING FLUIDS 
Esso Petroleum Company Ltd., London. “ Cutting 
Fluids.” London, the Company, 1952. 48 pages. 
Illustrated. Diagrams. 7/6d. 
Regent Oil Company Ltd., London. “ Caltex Cutting 
Oils and Coolants.” London, the Company, 
195- 50 pages. Illustrated. 


621.9 MACHINE TOOLS; MACHINING 

British Productivity Team on Metalworking Machine 
Tools. ** Metal Working Machine Tools : Report 
of a... Team... which visited the U.S.A. 
in 1951.” London, British Productivity Council, 
1953. 88 pages. Illustrated. Diagrams. 3/6d. 
(Productivity Team Report.) 

French, James Weir. ‘* Machine Tools.” London, 
Gresham Publishing Co., 1911. 2 vols. Illustrated 
sectional model 

Merchant, M. Eugene, and Ernst, Hans. “* Principles 
of Metal Cutting and Machinability . . . reprinted 
... from A.S.T.E. Tool Engineers Handbook.” 
Cincinnati, Cincinnati Milling Machine Co., 
195-]. pp. 302-356. Diagrams. Charts. 


621.9091 TOOLS 

“Diamond Tool Industry in 1952.” London, 
Industrial Diamond Information Bureau, 1953. 
8 pages. 

Institution of Production Engineers, London—London 
Graduate Section—Technique of Tooling Study 
Group. “ Comparative Operating Times of Tool 
Elements : Interim Report.” 1953. 6 pages 
typescript. Photographs. 

Wickman Ltd., Coventry. “ Applying Wimet Tungsten 
Carbide Tools.” Coventry, the Firm, [n.d.]. 
32 pages. Illustrated. Diagrams. 

Wickman Ltd., Coventry. ‘“* Reservicing Wimet Tung- 
sten Carbide Tools.” Coventry, the Firm, [n.d.]. 
32 pages. Illustrated. Diagrams. 


621.92 GRINDING; POLISHING 

Carborundum Company Ltd., Manchester. ‘“* Cutting 
off with Abrasive Wheels.” Manchester, the 
Company, 1952. 16 pages. Illustrated. 

Carborundum Company Ltd., Manchester. ‘“* Grinding 
Wheel Gradings, incorporating Common Errors 
in Precision Grinding.” Manchester, the 
Company, 1952. 95 pages. Diagrams. 

Carborundum Company Ltd., Manchester. ‘“ Truing 
and Dressing of Grinding Wheels.” 2nd. ed. 
Manchester, the Company, {n.d.]. 31 pages. 
Illustrated. Diagrams. 

Wickman Ltd., Coventry. “ Optical Profile Grinding 
Machine.” Coventry, the Firm, [n.d.]. 36 pages. 
Illustrated. Diagrams. 


621.94 AUTOMATICS 

Wickman Ltd., Coventry. ‘“* Wickman Sliding Head 
Precision Automatic, 7/16” : Operator’s Hand- 
book.” Coventry, the Firm, |195-]. 78 pages. 
Illustrated. Diagrams. 

Wickman Ltd., Coventry. ‘“* Operator’s Manual .. . 
five-spindle automatic bar and chucking 
machines.” Coventry, the Firm, 1952. 127 pages. 
Illustrated. Diagrams. 


621.97 PRESS WORK 
Hinman, Chauncey Weed. “ Die Engineering Layouts 
and Formulas.” New York, McGraw-Hill, 1943. 
497 pages. Illustrated. Diagrams. £2. 7s. Od. 


621.979 MOULDING MACHINES 
British Moulding Machine Company Ltd., Faversham 
Kent. “Instructions for the Installation, 
Operation and Maintenance of Type B.T.I.” 
Faversham, the Company, 1952. 38 pages. 
Illustrated. Diagrams. 


334 


622 MINING 
Wakefield, C. C., & Co. Ltd., London. ‘* Colliery 

Lubrication.” London, the Company, 1951. 

63 pages. Illustrated. Diagrams. (Wakefield 


technical series.) 


624.0142 STEEL STRUCTURES 

British Constructional Steelwork Association, London. 
“Collapse Method of Design, being the Applica- 
tion of the Plastic Theory to the Design of Mild 
Steel Reams and Rigid Frames ... Prepared... 
in collaboration with the British Welding Research 
Association.”” London, the Association, 1952. 
52 pages. Diagrams. 

British Constructional Steelwork Association, London. 
**Use of Welding in Steel Building Structures.” 
London, the Association, 1952. 35 pages. 
Diagrams 


629.11 MOTOR VEHICLES 
Northern Aluminium Company Ltd., London. “ Light 
Alloy Bodies for Road Haulage Vehicles.” 
London, the Company, 1952-53. 2 parts. Diagrams. 
Book 1, “ Materials and General Practice.” 
Book 2, “* Flat Platform and Drop Side Designs.” 


629.13 AIRCRAFT ENGINEERING 
Keith-Lucas, D. “ The Shape of Wings to Come.” 
London, Newman Neame Ltd., 1952. 39 pages. 
Illustrated. Diagrams. 


648.23 LAUNDRY MACHINERY 
Wakefield, C. C., & Co. Ltd., London. ‘“* Laundry 
Machinery Lubrication.” London, the Company, 
1951. 56 pages. Illustrated. Diagrams. (Wake- 
field Technical Series.) 


658 INDUSTRIAL ORGANIZATION; MANAGEMENT 
Williamson, G. W. ‘* Some Practical Steps Towards 
Increased Productivity: Lecture to Belfast 
Association of Engineers.” Belfast, Short Brothers 

& Harland Ltd., 1953. 46 pages. 

Elliott, T. G. “ Survey of Production and Industrial 
Engineering Organisation and Practice in the 
U.S.A. and Canada.” London, H.M.S.O. for 
D.S.1.R., 1952. 32 pages. 1/-. 

University of Birmingham—Department of Engineering 
Production. “* Engineering Production : Defini- 
tions, Terminology and Symbols.” 1952. 
19 pages typescript. 


658.08 BUSINESS CHARTS 
Clark, Wallace. “ The Gantt Chart: A Working 
Tool of Management.” 3rd. ed. London, Pitman, 
1952. 168 pages. Charts. 12/6d. 


658.54 TIME STUDY AND MOTION 

Hall, H. S. “* Putting Work Simplification to Work.” 
Indiana, University of Illinois—Business Manage- 
ment Service, 1951. 60 pages. Diagrams. 
(University of Illinois Bulletin Vol. 48, No. 62, 
April, 1951.) 

Institute of Economic Engineering, London. ‘ Work 
Study Glossary.” London, the Institute, 1953. 
36 pages. 2/6d. 


658.562 INSPECTION ; QUALITY CONTROL 
British Specialist Team on Inspection Methods. 
** Inspection in Industry : Report of a Visit to 
the U.S.A. in 1951.” London, British Pro- 
ductivity Council, 1953. 72 pages. Illustrated. 
Diagrams. Charts. 3/-. (Productivity Team 
Report. 


658.7 STORING 
Shell Petroleum Company Ltd., London. “ Care of 
Lubricants in Transport and in_ Store.” 


London, the Company, 1953. 48 pages. Illustrated. 
Diagrams. 
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Impact Strength is of first import- 
ance in die castings which are 
subjected to shock from all direc- 
tions such as this one is. MAZAK 
having a particularly high Impact 
Strength is the perfect die casting 
metal where shock resistance is 


the primary requirement. 
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With 
Automatic 
Down feed 
of Grinding 
Spindle and 
Automatic 


Final size stop 








% Automatic down feed of wheel head infinitely 
variable between 0.000! in. and 0.0005 in. 

* Final size stop functions accurately to 0.0002 in. 

% Wheel diameter reduction by built-in diamond 
dresser is automatically compensated. 

% Hydraulic controls: Table speed infinitely vari- 


able 10-100 ft/min. Intermittent cross feed 
1 /32—3/8 in. Continuous cross feed | /2—6ft/min. 


SURFACE 
GRINDERS 









* Extremely simple operation by the most modern 
method of controls. 


* Efficient system of lubrication maintains maxi- 
mum precision of table guideways. 


* Subdivision of drive into three separately motor- 
ised parts avoids complicated transmissions and 
lengthy piping. 


LinmetdateDeliiety 


DEMONSTRATIONS AT OUR 
WORKS GLADLY ARRANGED 


* Write for Catalogue 


GASTON E. MARBAIX LTD 


| 
THREE 





F7 FIO = FI2 
Table working 
surface (length) - 2814” 393” 474” 


MODELS Table working 


| surface (width) - all models 9,4” 





DEVONSHIRE HOUSE, VICARAGE CRESCENT, 


BATTERSEA LONDON, SW11 
PHONE BATTERSEA 8888 (8 lines) 
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The MINERVA 


Gear Grinding Machine 


M 450 ¢ 


owe 





. — . ee 5 


‘ 


The M 450 
* CUTS GRINDING TIME 
* SAVES COSTS 

* INCREASES OUTPUT 


The “Minerva Process” straight tooth flank grinding machine with hydraulic 
drive of the working table and dividing head, has become indispensable to 
mechanical industries, and especially to manufacturers of machine tools. In 
power transmission gears, requirements with regard to speed, security and 
silent running are daily becoming more exacting. Modern technical con- 
ditions make it therefore necessary to finish the teeth of gear wheels by a 
grinding process. 


The aim of this process is to obtain, by rapid grinding, an exact pitch, a 
correct profile of the teeth and a perfect finish of the surfaces. Gears ground 
on the Minerva M450 machine possess these characteristics, thus ensuring 
smooth and silent working into each other of the wheels, easy assembly, 
assured interchangeability and high resistance to wear and tear. 


SEND FOR ILLUSTRATED BROCHURE 
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@® THE TRUING DEVICE 


THE M450 WILL GRIND 
A MODIFIED INVOLUTE 
FORM, eg., “TIP” AND 
“ROOT” RELIEF. 


DEVONSHIRE HOUSE VICARAGE CRESCENT 


GASTON E.MARBAIX LTD 2Attssta tonnon swu 


PHONE BATTERSEA 8888 (8 lines) 
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_. THE WORLD'S LARGEST 


DRILLING MACHINE MAKERS 


CAN OFFER YOU THE 





BENEFIT OF MORE THAN 
WE HAVE A 


MACHINE TO 
MEET YOUR 
PARTICULAR 
REQUIREMENT 


A HALF-CENTURY OF 


SPECIALISED EXPERIENCE 
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WILLIAM ASQUITH LTD., HALIFAX, ENG. 


LONDON OFFICE: HALIFAX HOUSE, STRAND, W.C.2. 


Sales and Service for the British Isles. 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW STREET, BIRMINGHAM. 
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This illustration shows the Oldfield & Schofield latest 
type ‘A’ machine introduced at the Olympia Exhibition. 


It has since proved to be outstanding where a robust 
machine is required. The wide range feed box and 








the single joy stick control on the saddle for saddle 
movements are very highly valued features. Machines 


have been installed in many plants. 


Sales & Service for the British Isles: 





DRUMMOND-ASQUITH 








DRUMMOND-ASQUITH (SALES) LTD., KING EOWARD HOUSE, NEW ST., BIRMINGHAM 


‘Phone : Midland 3431 (5 Lines) 








Also at LONDON & GLASGOW 
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° Fitted with 14” Air Operated 
> 932 Automatic Chuck and Air 
= as k— ab Bar Feed 








{il 


























=~— 1,” dia. Steel Bar, En.8. 
. os ae (Cm pps fo . Made in pairs. 
I All 


B Tungsten Carbide 



































A Cutting Tools 
18) c 0 
Tool Position Spindle Surface -_ N e Z C 
| | Speed | uts 
ee Hex.Turret | Cross-slide ven. j® ~~ per inch 
1. Feed to Stop, Chuck and Centre ay ae re — Hand CAP S I AN 
2. Start Turn 3” dia. - - - - 41:2 — | 1020 350 Hand 
3. Multiple Roller Turn 8” and 3” dias. - 4s 3 — 1020 350 | 216 
4. Knee Turn Gear Dia. 13” - - - . — 2041 700 216 
5. Face End B and Radius Shoulders = ae — 2041 | 670 | Hand LA ' e E 
6. Double Radius GearC_—- . . + — Front | 2041 670 | Hand 
7. Feed out for Double Length’ - - | 6 — _ | |e 
8. Support and Part-offD_~— - . ~ + 6 Rear 2041 670 | Hand 
9. Re-chuck and repeat Operations 1, 2, 3, 4,5 | | RACK PINION SHAFT 
Floor to Floor Time 23 minutes One End 43 minutes Complete 
— “SEB ite 
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The standard No. 2C Capstan Lathe has a bar capacity of 1iin. with a swing over the bed covers of 13}in. 
Many new features are incorporated including inbuilt electrical equipment, twelve spindle speeds, both 


forward and reverse, raised centres giving an increased swing, large capacity swarf tray, bed protected 
by stainless steel covers, etc. 


“ 


All Ward Lathes are designed and built to get the best out of Tungsten Carbide cutting tools. 


OUR COMPLETE RANGE INCLUDES CAPSTAN AND 
TURRET LATHES WITH CAPACITIES UP TO 35 in. SWING 
OVER BED AND 83in. DIAM. HOLE THROUGH SPINDLE. 


Full details on request 


H.W.WARD & CO. LTD 


SELLY OAK /~} BIRMINGHAM 29 


se a oe RO) SELLY OAK 1131 
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first again 


The block Diatuf Wheel Forming Tool, covered by British 
Patent No. 540392 and other patents pending, has been 
specially designed to cut the time spent on the forming 
of grinding wheels. We illustrate one manufactured for 
use on a two wheel turbine blade grinder. New develop- 
ments in our range of wheel forming tools are on their 
way. It will not be long before we announce DIATORC 
and DIATHREAD—two more time and money savers. 





VAN MOPPES & SONS 
(DIAMOND TOOLS) LTD 


BASINGSTOKE +» HAMPSHIRE + BASINGSTOKE 1240 








TRADE MARKS: DIATRU + DIANYF + DIATUF + DIATIPT - DIADUST - DIAFORM +» DIADEX 
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Because magnesium is the lightest of all structural metals, and the easiest to 


machine, all production jobs involving the use of Elektron Magnesium Alloys 


start with assured advantages in time, power, equipment, man hours, floor space 
and tools. The economical ‘machinability’ of these alloys is as important to the 
Production Engineer as their lightness is to the designer—one of the reasons 
why Elektron castings are being used for jet engines, omnibuses and heavy 
commercial vehicles, in textile machinery and in some 250,000 Ferguson 


tractors. Write for a copy of our booklet on ‘‘Machining’’. 


MAGNESIUM ELEKTRON LIMITED 


CLIFTON JUNCTION MANCHESTER 





London Office: Bath House 82 Piccadily W.1 
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have a 


Lueuteseicat” . aa 


. asked His Oil Highness, The Tecalemit Man. “ No thanks,” 
replied the Works Manager, “ we’ve just had one!” 
The Tecalemit Man smiled. ‘ Then I’ve got some statistics 
that will interest you,” he said. 
“If,” said the W.M. peevishly, “ you’re going to tell me that all 
the one-wheeled bicycles in Leeds placed end to end go three times round the 
Albert Memorial—I know!” 
“Much more interesting,” grinned The Tecalemit Man, “ is 
the fact that if all the breakdowns that could have been 
prevented by Automatic Lubrication were placed end to end, 
they’d equal over 80% of your yearly quota !” 
fully automatic, semi-automatic or The W.M. brightened. ‘“ That sounds like a big saving,” he 
manually __operated—feed math. said. ‘“* Yes,” answered The Tecalemit Man, “ you must 
bearing with the correct amount : ee : 
of oil or grease at the correct lubricate to accumulate ! 
intervals of time, regularly . . . un- 
failingly . . . efficiently. 





Tecalemit lubrication systems— 


A Tecalemit engineer will gladly 


call to discuss your particular 
lubricating problems with you. E A 4 t- Mi i 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 




















1428 
— 





I A TIPE, 


ee, ea 
= ‘e. “ 








U The Institution of Production Engineers Journal 


me HERBERT 


HIGH-POWER CARBIFACE 
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all 

he HIGH - POWER CARBI- 
FACE. For use on medium 

is to high-powered machines 

en for machining steels and 

d cast-iron. 

” Eleven sizes—3” to 16” dia. 
CARBIFINE. For light cuts 

he oncast-ironandnon-ferrous 

ust 


materials. High degree of 
surface finish on interrupt- 
ed surfaces. 

Eleven sizes—3”’ to 16” dia. 
Other types available for 
specific operations on 
various materials. 


POSITIVE TOOTH LOCKING ARRANGEMENT. 
THE TEETH CANNOT MOVE EVEN UNDER’ TEST CONDITIONS 
@ TEETH WITH DIFFERENT RAKE ANGLES CAN BE FITTED IN THE SAME 
CUTTER BODY. UNBROKEN RING OF METAL OUTSIDE TOOTH HOLES, 


Full details from Ardoloy Sales Department, Head Works. ‘Phone: 8878!—Ext. 26. 


= | ALFRED HERBERT LTD - COVENTRY 
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precision internal grinding 


High outputs and close ac 
curacy coupled with simpli- 
city of control and ease of 
operation make the Keighley 
Internal Grinding Machine 
equally suitable for toolroom 
or production shop. The 
diamond is pre-set so that 
wheel-truing takes place 
prior to the finishing cut, 
thus the diamond itself regu- 
lates the finished size of the 
bore and intermediate gaug- 
ing is eliminated. The work- 
head has 6 speeds and the 
4-speed gearbox provides the 
table speeds which are indi- 
vidually available without 
stopping the machine. Extra 
equipment includes 3 or 4 
jaw chucks and attachments 
for wheel forming. 


Max. Dia. Ground . I gin. 
Min. Dia. Ground ... in 


Early delivery of this machine can be given. 


A PRODUCT OF KEIGHLEY GRINDERS 


MACHINE TOOLS 


Photograth by permission of 
EMO Instrumentations Ltd 
Colnbrook. 


Ltd. 


KEIGHLEY. 


model KSE internal grinding areCealiat= 


NEWALL GROUP SALES LTD. PETERBOROUGH 


Telephone 


Peterborough 3227-8-9 


SCOTTISH AGENTS: Drummond Asquith Limited, 175, West George St., Glasgow C.2. 


Telegrams: Precision Peterborough. 
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L « semapitn The name itself is enough to convey an instant impression of one 
of the few men who have proved outstanding in Britain’s history as both Soldier 


and Statesman—the incomparable Iron Duke. Such immediate recognition is a charac- 
teristic of al] outstanding names. For example, to the industrial world the name 
) Hoover represents the world’s finest fractional horse power motor, unrivalled for its 
sturdy construction and trouble-free performance. Here is a ‘ fractional ’ successfully 
proved by manufacturers all over the world; backed by the renowned Hoover 
service plan. 


The Hoover F.H.P. motor combines superb quality 
with competitive price. Please write for name and 
address of your nearest distributor. 


. HOOVER 
’ LIMITED 


INDUSTRIAL PRODUCTS 
DEPARTMENT 






CAMBUSLANG - LANARKSHIRE +: SCOTLAND 
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ELECTRIC OVERHEAD TRAVELLING CRANES 


Even today there are factories in which both 
time and money are wasted in the handling of 
goods. Paterson Hughes Overhead Electric 
Cranes solve the handling problem, where 

a large area has to be served. Paterson 

Hughes are the acknowledged experts 

in the design and construction of 


bulk handling plant of all types. 











DESIGN * 
SERVICING * 
MANUFACTURE * 


INSTALLATION * 


5-ton Overhead 
Travelling Cranes at 
work in a timber yard. 


LONDON : BEDFORD HOUSE BEDFORD STREET STRAND LONDON WC2 


Tel: TEMPLE BAR 7274/6 


BIRMINGHAM: 3 HIGHFIELD ROAD EDGBASTON BIRMINGHAM [5 


Tel: EDGBASTON 1639 


GLASGOW: WYNDFORD WORKS MARYHILL GLASGOW 


Tel: MARYHILL 2172/4 





P2492 


Sad 





l 
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production control... \ 


needs the rapid accumulation 
and co-ordination of detailed 
information about materials and 
processes. There is no better 
or faster means of compiling and 
presenting detailed information 
than that afforded by the 
Powers-Samas Punched Card System. 
Ask for more information from 


POWERS-SAMAS 


Powers-Samas Accounting Machines (Sales) Ltd. Powers-Samas House, Holborn Bars, London, E.C.1 
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In gear production acceptable standards of accuracy 








































CHAIN can be maintained only where the cutter retains maximum 


SPROCKET 





precision throughout its life. 








Because they are the result of many years’ con- 





tinual development by an Organisation specialising in 





the design of gear generating machines and tools, you 





can rely on Sykes Precision Cutters for accuracy and 





service. Each blank is separately forged from 18° 
Tungsten steel of special analysis, with heat 
treatment under close control, and the carefully 
proportioned cross-section gives maximum support 

to the cutting edge, ensuring accuracy and economy 


throughout a long productive life. A compre- 





HELICAL 


hensive range of types covers all requirements. 
DISC TYPE 





SPLINE 
CUTTERS 



































EXTENDED 
BOSS TYPE 




















3rd EUROPEAN 
MACHINE TOOLS 
EXHIBITION 
BRUSSELS 


Sept. 4th to 13th, 1953 
Hall 11, Stand 1218 












































Sena, por 








FORM 


on Hobs and Cutters CUTTERS 


W.E.SYKES LTD 


STAINES - MIDDLESEX + ENGLAND 


Telephone: Staines 4281 (6 lines) Telegrams : ‘ Sykutter, Staines’ 
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“=F—3 AIR... 


on a most responsive instrument 


Air to be added, subtracted, dried, moistened, 
collected, controlled . . . every process to which air is 
subjected in industry or domesticity calls for a special 
installation — gigantic or diminutive, according to the nature 
of the operation. Planning and producing such widely 
varied apparatus presents accounting problems which could 
well get out of hand. Air Control Installations Ltd., have 
sidestepped this risk by equipping themselves with 

3% THE TABULATOR is a periodical Hollerith; a Hollerith ‘Junior’ installation. 
devoted to all aspects of Hollerith Punched 


Card Accounting, with contents which are s ‘ ‘ 
always of practical interest. If you do not The full story of what is accomplished by this 


receive it, a request on your notepaper will 
put vou on our free distribution list. 


pith 


and \ THE BRITISH TABULATING 
MACHINE COMPANY LTD 


Head Office: 17 Park Lane, London, W.1 + Telephone: REGent 8155 


small but highly responsive installation is told in 
issue 79 of THE TABULATOR. May we send you a copy ? 











Offices in all principal cities in Great Britain and Oversea 





JPE/535/132 
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FOR ALL KINDS OF 


JIGS - FIXTURES & GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
opportunity to study your requirements for 
inclusion in our production programme where 
possible. 





























Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 


(Guaranteed 
Precision 















































Accuracy 




















HARPER ROAD : WYTHENSHAWE : MANCHESTER 


Phone:- WYTHENSHAWE 2215 ’Grams:- PNEUTOOLS, PHONE 





oe EN, At 
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HORDERN, MASON & EDWARDS LTD 


PYPE HAYES, BIRMINGHAM, 24, ENGLAND Telephone: ASHfield 1104 (7 lines) Telegrams: “Aitchemmee B'ham 
LONDON OFFICE:- 4, VERNON PLACE, SOUTHAMPTON ROW, W.C.I Telephone:- HOLborn, 1324 
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“BROOMWADE” is best, Miss Pusey! 


Tut, tut, Miss Pusey, you'll be late at the Vicar’s again. Not very good at 
compressing air, are you, Miss Pusey? You should see how it’s done by 
‘* BROOMWADE” Air Compressors and used in ‘** BROOMWADE” 
Pneumatic Tools. When you get around to that world bicycle tour, Miss Pusey, 
you ll see those tools working wherever you go. . . building mighty bridges, 
raising cities out of deserts, digging coal in South Wales and diamonds in 
South Africa, helping to build jet fighters and submarines, making miles of 
smooth roads so you get fewer punctures, doing their job in foundries and 
paintshops, gasw orks and oilfields . . . Isn't it remarkable, Miss Pusey 


“Broomwade’™ 





Air Compressors and Pneumatic Tools are used in most industries 
Send yeur enquiries to: 


BROOM & WADE LTD., DEPT 10 HIGH WYCOMBI ENGLAND 





122 AS. ——— 
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“When we speak of PRODUCTION 


we are really speaking of 


THE MEN who practise it ” 


Waiter C. Puckey, M.I.Prod.E., F.1.1.A. In 
the February issue of the I. P.E. Journal. 


Such men must have a ready means of keeping well informed on 
every facet of production whether it be new techniques, new 
materials, new machines or new developments in national 

policy. 
The Machinist, Senior Journal of the Metal-working Indus- 
try, is a weekly paper in the closest touch with Industry 
and is therefore able to provide an up to the minute 
information service in an authoritative and concise 
manner. 
Furthermore, the growing recognition—exempli- 
fied by Mr. Puckey’s words—that machines are 
only instruments in the hands of the men 
who design, apply and control them— 
emphasises the increasing importance of 
a journal such as The Machinist, as 
a practical means for providing a _— 
free and lively interchange of Bee. 
ideas between these men— 
the men who practise 
production. 


















The Machinist is published in 
London every week. Copies may 
be obtained on subscription from 
the Publishers at £3 5s. 0d. a year 
post free (£6 10s. Od. for 3 years) 
or from any Newsagent or 


Bookseller at 1s 6d. 


THE 


MACHINIST 


A BRITISH McGRAW-HILL PUBLICATION 
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This Instrument may solve YOUR problem 


oe os —— ——— 








The B.S.A. Cycle Factory in Birmingham uses the Cossor In Models 1035 and 1049 the two traces are 
Model 1035 Oscillograph for a vital production test. ? P presented on a flat screen of 90mm. diameter 
Every bicycle fork assembly manufactured at this plant is 
individually tested for perfect brazing at the fork headstock union | 2d the amplifiers and time base are so 
by examining the undamped resonant vibrations of the assembly | calibrated that measurement of the voltage 
on the screen of the Cathode Ray Oscillograph. 

This is a typical example of the innumerable problems capable of 
complete solution by this versatile instrument and every branch various significant portions of the Oscillogram 
of industry is realising the potential of this apparatus in the 
detection and analysis of faults and the accurate monitoring of 
manufacturing processes. In displaying the mutual effect of two traces for subsequent analysis may conven- 
related and variable quantities simultaneously the instrument is 
also solving many of the fundamental problems with which 
Research and Development scientists are constantly beset. Model 1428 Camera. 


mput as well as the time interval between 


is made possible. Permanent records of these 


iently be made by attachment of the Cossor 





The Technical Advisory staff of the Cossor Instrument Division is always at your Service 


BRITISH 
Please address enquirte 


A. C. COSSOR LTD., INSTRUMENT DIVISION (Dept. 35), HIGHBURY, LONDON, N.5 
Telephone: CANonbury 1234 (30 lines) 


use COSSOR calves and tubes 


ELECTRONIC 
INSTRUMENTS 


u\MPIA-LONDON 





FON.30JUL.11'53 
STAND No. 112 





CI 45 
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T. I. ALUMINIUM LIMITED, 
REDFERN ROAD, TYSELEY, BIRMINGHAM 11 
Telephone: ACOCKS GREEN 3333 


A ® COMPANY 


Aluminium and Aluminium Alloy Ingot. 
Billets, Slabs, Sheet, Strip, Tubes and 
Extrusions to all Commercial, A.I.D. 


and Lloyd's specifications. 
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Tapping steel from an electric furnace ; Kayser Ellison & Co. Ltd., Sheffield 


You may not be a steelmaker, but... 


....+YOU PROBABLY USE STEEL. Electricity has led to | HOW TO GET MORE INFORMATION 
Your Electricity Board will be glad to advise you on 
the production of better quality steels, and its use for | how to use electricity to greater advantage — to save 
time, money, and materials. 
heat treatment of those same steels has led to a better | The new Electricity and Productivity series of books 
includes one on heating —“ Electric Resistance 
Heating ”’. Copies can be obtained, price 9/- post free, 
from E.D.A., 2 Savoy Hill, London, W.C.2, or from 
your Area Electricity Board. 


+ * BS 
WP SY 4 
Electricity NG RODUCTIVITY Issued by the British Electrical Development Association 


product again. In almost every heating process, in 


fact, electricity brings better results. 
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PUNCH SHAPERS is considerably 
cheaper and superior in finish to one 


# 


‘ made by any other method. 












GARANTOOLS HOUSE, PORTSLADE 
BRIGHTON - - - SUSSEX 


Telephone : HOVE 47253 Telegrams : Garantools, Portslade 


LONDON - BIRMINGHAM - EDINBURGH - MANCHESTER - BRISTOL 
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from the most modern 
and comprehensive 
stocks in the country —~ 


Remember WARDS 
might have {| —~ 


Whenever you require plant or machinery 
it is worth bearing in mind that WARDS 
might have just what you need—new, rebuilt 
or secondhand— in stock, available for immedi- 


ate delivery. 


The “Albion” Machinery Catalogue lists holdings of 
modern new, rebuilt and second-hand machinery under 
the following section headings. 


Section I—Machine Tools 


Section 2—Sheetmetal 
Working Machinery 


Section 3 — Woodworking 
Machinery 


Section 4—Engineers’ Small 
Tools and Workshop 
Accessories 


Section 5—Power 
Compressors, Pumps 

Section 6—Foundry and 
Forge Plant 

Section 7—Electrical Plant 
and Equipment 

Section 8—Locos, Cranes 
and Contractors’ Plant 


Section 9—Boilers and Tanks 


Plant, 


THO: W. WARD IID 


ALBION WORKS - SHIEFEIELD 


TELEPHONE: 26311 (15 Lines) 


SHEFFIELD 


TELEGRAMS FORWARD 


LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND -WC2 


SE 

















The Institution of Production Engineers Journal 


FED eda - 








KEIGHLEY ENGLAND 
LIMITED 


WiLL BSE Seer ON REQUEST 


DESCRIPTIVE CATALOGUE 
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S your problem? 
Insulation? Protection? Silencing? Sealing? 


Simple or complex, Redfern’s will help to solve it. We have the 
experience, capacity and resources for economical bulk produc- 
tion of moulded components and extruded sections in natural 
and synthetic rubbers, and ebonite. Plan with all the knowledge 
of our technical staff at your elbow — we are always pleased to 
advise on the use of these versatile materials, and translate de- 
signers’ ideas into terms of efficient production. Send us your 
enquiries—we will do the rest! 

Literature is available describing our service — MOULDINGS . 
EXTRUDINGS . . . anti-corrosive LININGS & COVERINGS... FLOW 
FITTINGS (piping, cocks, tees, etc.,) . . . chemical-resisting 
UTENSILS . . . FABRICATED PARTS to specification. 

A request to add your name to our mailing list will keep you 
up-to-date with publications dealing with any of these items. 


C7777 TD 





RUBBER & EBONITE 


WILL HELP YOU SOLVE IT! 


MOULDINGS — EXTRUDINGS — FABRICATED PARTS AND UTENSILS REDFERN'S RUBBER WORKS LTD - HYDE - CHESHIRE 


T.P.382 











For Sale 


EX STOCK 








MIEDSA 


(SWISS) 





Hydraulically controlled Multistop copy- 
Up to 10 successive operations can be effected 


grinding machine. 
on the same cycle, thus guaranteeing 


absolute conc2ntricity. (Internal and External) 


Mackine Tool Company him me 


4, GRANGE STREET ALBANS - stated 
Telephone: St. Albans 6731/2 & 2131 


Telegrams: Adamatic - St. Alban 








ae 
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GEAR PRODUCTION 


A DAVID BROWN COMPANY 





In the world’s largest machine shops 
David Brown-Muir Hobbing Machines 
are now to be found in the high speed 
production of precision spur and helical 
gears, splines and serrations. 


A range of machines extending to hobbing 
and shaving machines up to 200 in. gear 
diameter can be supplied. 


We welcome your enquiries regarding 
specific problems and general descriptive 
literature is available at your request. 


Above: M.T.30 Gear Hobbing Machine. 
Below: M.T.60 Gear Hobbing Machine. 


Both installed in the workshops of Vickers- 
Armstrong Ltd , Newcastle-on-Tyne. 


DAVID BROWN MACHINE TOOLS LTD 


BRITANNIA WORKS, SHERBORNE ST., MANCHESTER 3 
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mY| isMONEY 


—- The Gledhill-Brook Company was intimate with the early problems associated 
sr with the design and production of time recording machines, and was first in 
—- producing efficient electric impulse recorders with accurate timekeeping free 
from dependence on electric frequency or external influence. Wages and 
# cost methods have a time basic—that is where we are concerned to help. 
A large number of time recording models is now available covering most of 
the known needs for wages and labour cost control. One of industry’s immedi- 
ate needs is the reduction of waste—the waste of time that costs money. 


GLEDHILL-BROOK TIME RECORDERS LIMITED 
20 EMPIRE WORKS HUDDERSFIELD 
























































RUSSELL] 


METAL SAWING MACHINES 








The ‘‘Hydrofeed’’ range includes Straight and Angular 
_— —— cutting models, ‘‘Automatics,’’ and special Billet 
cutting machines. 


Patent Interlocking Vices can grip several bars 

and awkward sections. 

Patent Hydraulic Circuit specially designed for 

Sawing. 

Capacities up to 134” diameter or 
24” x10” R.S.J. 


‘HYDROFEED’ 
COLD SAWING 
MACHINE 


Automatic bar feed. 





SAW SHARPENING 
MACHINE 
Capacity 11” to 48” blades 





WK 
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Three Edgar Allen super steels for chisels make up a 
magnificent trio for the worker on difficult and not-so-easy 


C ag i se | materials: 


Trio 


MINERVA L.C, 


FOR SMITHS’, AND PNEUMATIC CHISELS 


MAXMITH 


FOR BLACKSMITHS’ HAND CHISELS FOR TOUGH MATERIALS 


°. Ss. d. CARBON TOOL STEEL 
FOR ALL OTHER CLASSES OF CHISELS 
To EDGAR ALLEN & CO., LTD. 














1 
' SHEFFIELD, 9 | 
N. B. Edgar Allen & Co. Ltd. supply these Please post ‘Steels for Chisels’ | 
i pamphlet to. 
steels in bar form only, not the | \ime _ os . 
finished chisels. Firm 
Address... | 
_ 


Write for details, using coupon. 


— ee ee ee ee ee ee eee ee 


EDGAR ALLEN & CO, LIMITED. 


IMPERIAL STEEL WORKS :— SHEFFIELD.9 





TELEPHONE : SHEFFIELD 41054 TELEGRAMS: ALLEN, SHEFFIELD, 6 
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AL eee 
, ATTACHMENTS 


WITH AUTOMAT/C REVERSE 








special 
features 


@ SIMPLE TO OPERATE 

@ TAKES STANDARD HAND TAPS 

@ FITTED WITH SAFETY FRICTION DRIVE 
@ HARDENED NICKEL CHROME STEEL GEARS 








* ARCHER’ Tapping Chucks are also made as separate units 
for tapping operations where the auto-reverse is not required, 
and can be supplied with friction drive having the Morse 
Taper Shank integral with the friction box; or with positive 
drive having Jacobs No. 2 series taper bore. 


Ask for List No. 105 


eee FRANK GUYLEE ¢ SON LP 


a ARCHER TOOL WORKS : MILLHOUSES - SHEFFIELD 8 

















PUNCHES 


Machine e 
beve| 





say to a Consistent 
On ate 

' st 

re blank Which has ‘sea gca 
| ened and tempered oo 
MSPection Punches give a “ae 
tionally long life : 


€xcep- 
clarity of impression 


Write 
for our free descriptive leaflet 


BROOM st. MITED 


Wee / PHONE prin ENGLAND 
Yule fit O0we HOW GHEE crane SHEFFIELD 236 


R. SHEFFIELD 


oeatiijouive leaflet — 
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NEVEN ‘TOOLS 
speed the job? 









A CUSTOMER 
COMMENTS: 


With a ‘Neven’ 


Drill, we have 


its 
ed, 
rse 
ive j 


trepanned over 
5,000 accurate test 
pieces from hard 


refractory 





materials. 








Over Twenty years ago Mr. Neven introduced his Impregnated Diamond 
Tools. Great technical advances have been made in succeeding years and production 
is still under the personal supervision of Mr. Neven. Our latest catalogue gives 
the widest range of Diamond Tools yet listed for working tungsten carbide, glass, 
quartz, stone, ceramics and hard refractories, etc. 





Keep right up to date by sending for a copy today. 





IMPREGNATED DIAMOND PRODUCTS LTD ~- GLOUCESTER 





TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 
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“ Newallastic ” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 


and have been proved to be 
stronger and more resistant 
to fatigue than bolts or studs 
made by the usual method. 


BROWN ¢ SHARPE 


AUTOMATIC 


RECONDITIONING SPECIALISTS 








Your own machines re-built 
to original specification 


THIS SPECIALISED SERVICE 
IS ALSO OFFERED ON, 


@ 


May we visit your works and quote for re-conditioning your machine 
Managing Director, H. E. Slawson, M.B.E., M.I.Prod.E 





ELBOURNE ENGINEERING CO. LTD. 





1{ELBOURNE, NEAR GESRSY. TELEPHONG 2c eeoURNE 732 
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CEJ TAPS 


Spiral Flute taps for blind hole tap. 
ping. Spiral Point taps for through 
hole tapping. In each case only one 
tap is needed. 







RING GAUGES 
: in steadily inc i d nd 
CEJ ROUND DIES idee x Bore 


Adjustable or solid ; Obtainable in all and exemplary accuracy ensure 
standards. complete satisfaction. 





The C.F.J. Surface Finish Indicator operates on the tracer method. The amplification being 


CEJ SU RFACE on the Mikrokator principle. The diamond Stylus actuates at right angles to the surface being 


checked and is coupled directly to the Mikrokator system so that any vertical variation in the 


FINISH INDICATOR depth of the surface actuates the Mikrokator pointer giving a direct reading. 


CEJoua NsSsoOn LTD. 


PRECISION TOOLS AWD %&IN S ¥ Ree S 





A.1.D, APPROVED 


SOUTHFIELDS ROAD - DUNSTABLE BEDS - TEL: DUNSTABLE 422/3 
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PRECISION --- 





The new PECO Cold Chamber Die-Caster has modernised the technique of cold-chamber die” 
casting, producing castings that are clean and accurate in dimension, reducing the need for further 
machining to a minimum. 

Largely contributing to this result is the Electrical Control—a unique /PECO feature—which 

covers every movement of the cycle and ensures continuity and uniformity of production. 

ELECTRICAL SEQUENCE CONTROL The PECO Die-Caster has four core-pulling connections, two for each platen, a built-in central 

hydraulic ejection cylinder and four bumper bars for mechanical ejection. All these mechanisms 

are fully interlocked and controlled, permitting operation in any sequence. 

The central hydraulic ejector may also be used as a core-puller. This virtually increases the 

effective die-opening by as much as six inches, for, by withdrawing the core before parting the 

dies, more space is available for ting removal. 

These features and many others are fully described in our brochure which we shall be 

pleased to forward to you on request. >a 
(P8E€O) 
PROBES 


THE PROJECTILE & ENGINEERING COMPANY LTD. ‘& 


ACRE STREET, BATTERSEA, LONDON, S.W.8. Cables: PROFECTUS, LONDON, Telephone: MACAULAY 1212, Telegrams: PROFECTUS, CLAPROAD, LONDON 




























WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 





Whatever it is you need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Lto. 


IPSWICH 


Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 
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a | HYDRAULIC DRILLING UNITS 





: Dales Units have been developed to give high performance 
with continuous running. The design is simple but rugged, 
thus ensuring long life with a minimum of maintenance. 
The built-in Hydraulic Feed allows for rapid approach— 
feed—rapid return and is externally adjustable for both 
length and rate of feed. 

Dales Units will operate in any position and are supplied 


for installation by the purchaser or as a complete machine 


with suitable index table, fixtures, etc. 





6 Unit Drilling Machine 
drilling six holes in one 
operation controlled by 
single valve. 








103 LANCASTER ROAD ~~: LADBROKE GROVE - LONDON W.II Phone PARK 945//2 


Rathb one 
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INDUSTRIAL 
CLEANING 
MACHINES 








THIS ILLUSTRATION SHOWS A MACHINE 
CLEANING CRANK CASES IN THE PRODUC- 
TION LINE. IT IS EQUALLY CAPABLE OF 
CLEANING SMALL PARTS IN BASKETS, 


Bratby & Hinchliffe Ltd. 


SOLE AGENTS FOR GREAT BRITAIN: 


GEO. H. HALES MACHINE TOOL CO. LTD. 
VICTOR HOUSE - I, BAKER STREET . LONDON, W.1. 


Designed and manufactured by 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4 








OW LAND-INTHE ATR -OW THE SEA 


> ok 
UNIVERSAL JOINTS 


Are unsurpassed for Efficiency, Power and Endurance 


ME Joints are manufactured under ideal conditions, 
by specially designed single purpose plant. Rigid in- 
spection of components is made after each opera- 
tion,and heattreatmentsarescientificallycontrolled. 








*HOOKES’ TYPE ‘ME’ PATENT UNIVERSAL *“HOOKES’ TYPE LIGHT 
UNIVERSAL JOINT BALL JOINT SERIES UNIVERSAL JOINT 
For less severe duty than Combineshigh loadcarry- Designedifor light duty. 
AVAILABLE FOR ALL the ‘Patent’ joint. With- ing capacity, simplicity of Moderate tension and 
TYPES AND SIZES stands some tension or design and utmost reliab- compression loads are 
compression loads. ility 92% —98% efficient allowable. 
OF JOINTS (N.P.L. certified). 


THE MOLLART ENGINEERING COMPANY LTD. 
KINGSTON BY-PASS, SURBITON, SURREY, ENGLAND 


Tel.: ELMBRIDGE 3352/3/4 'Grams.: PRECISION, SURBITON 
nistry Gauge Test House Authority 89755/31 
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A compact and attractive case in tough red plastic and 
perspex, this new drill pack contains 13 popular sizes of 
Easicut high performance drills, ranging from in. to }in. 
The sizes are clearly marked in embossed 
characters on the base of the pack and each tool can be 
easily and rapidly replaced after use. 


in diameter. 


Little space is required to accommodate the Easicut drill 
pack on shelf or workbench and the transparent cover 
keeps the tools clean and ready for use. 


Ideal for the 
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SMALL WORKSHOP 
TOOLROOM 
GARAGE 
HANDYMAN, etc. 








ENGLISH STEEL CORPORATION LTD. 


Openshaw, Manchester 


Makers of high quality Engineer’s Cutting Tools for over a century 
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Standard threads from stock in Tangential, Coventry 
and Geometric types. Quick delivery for all others. 
Material, workmanship and accuracy guaranteed. 


Wr ji Recutting and regrinding 
\ \ INN a speciality. Consult us on 
VY u 


any screwing — problems. 


SM/CW. 402 








The NEW /ittle “John %' Capstan 


with alternative fitments to 
meet any desired requirement 







@ Power feeds to the Turret Slide. 


@ Hand operated Saddle, or Universal Saddle with power 
feeds. 


A’ Capstan Lathe with unusual versatility for a machine of 
this size and therefore available for an exceptionally wide 
range of work. Infinitely variable spindle speeds 
and finger-tip control—hardened and ground 
Bed surfaces—Timken Taper Roller Bearing 
spindle and simple electrical equipment. 


% Write for our leaflet 


oa 


Saddle with hand operated 
ERI NG longitudinal and cross traverse with 4-way 
RAG LAN EN G | Ni E toolpost and rear toolpost supplied on demand 


COMPANY (NOTTINGHAM) LIMITED RALEIGH STREET NOTTINGHAM TEL 77215 
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THE BUTCHER, THE BAKER 
THE MOTOR-CAR MAKER 


USE KING MECHANICAL HANDLING EQUIPMENT 


Sides of beef, buckets of dough, motor bodies and engines are a few of the 
things that flow easily on KING electric pulley blocks and runways. In one-man 
workshops and so-acre factories, KING lifting and shifting gear keeps things 
flowing smoothly, effortlessly, economically. 


A SINGLE BLOCK OR COMPLETE HANDLING SYSTEM | useful ideas about Overhead Conveyors, Floor Con- 


. , i Electric Pulley Blocks and 
Wheth d alleen maid veyors, Travelling Cranes, y ks a 

ne ee ee ee Runways. Look into this. There is no obligation 
except ours — to speed your output and lower your 
costs. Call in KING and get things moving! 





block or a completely mechanised produc- 
tion flow, it will pay you to consult KING. 
Wherever it is possible to help one man do 
the job of two with modern mechanical 
handling gear or wherever idle overhead 
space can be put to work, KING can show 
you how. 

You will find in KING booklets many 







PULLEY BLOCKS 
CRANES 
CONVEYORS 














An Austin body goes on a KING Dual-Duty Conveyor to meet its Tennis racquets on a KING Power-Pulled Junior Conveyor at Dunlop’s 
chassis; part of the famous installation at Longbridge — 16 miles Waltham factory. A very different problem from motor bodies — but 
of conveyor in all. the results are pleasantly alike — smooth production, lower costs. 


7215 
WRITE FOR ILLUSTRATED BOOKLETS GEO. W. KING LTD., 5°? WORKS, HITCHIN, HERTS. TELEPHONE: HITCHIN 960. AND AT STEVENAGE. 























Cam operated valve. 
Unit air cylinder Unit speed control 


All E.M.B. products 
are designed, manu- 
factured and tested 
in our own works. 
This enables us to 
offer a complete 
“after sales” service 
second to none. 


E.M.B. 
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A long time ago we made the first air operated 
tramcar brake. Since then we have supplied 
thousands of air-operated machines, presses, 
cylinders, valves and switches. 


The experienced design and precision manufacture 
ensures continuous trouble-free operation. 
Compressed air can solve many problems. Why 
not consult E.M.B. engineers who have had such 
a wide experience. 


We can supply separate units (such as a valve 
or a cylinder) or complete air equipments to 
customers or E.M.B. Layouts. 


i i WEST BROMWICH 
Oo * Ct * ENGLAND 





Dawson 


ROTARY DRUM 
METAL PARTS 
CLEANING 
MACHINE 


SIZE +00’ 





This is the smallest of the Dawson Rotary 
Drum type cleaning machines. It has a 
drum diameter of 12 ins. and a capacity 
of 7 cwts. per hour, varying according 
to the Vol./Weight ratio of the parts. 
Measuring only 4 ft. 9 ins. long by 
2 ft. 6 ins. wide, it is ideal for inclusion 
in automatic shops when swarf and grease 
can be removed from components imme- 
diately after machining. It has been 
specially designed in unit sections and is 
available as wash only or rinse only, or 
as a drying machine. These sections can 
be combined to form any combination of 
the above. 








Sole Distributor 


DRUMMOND-ASQUITH (sates) LTD 


King Edward House, New Street, BIRMINGHAM. Telephone: Midland 3431 


Manufacturers : DAWSON BROS. LTD., Gomersal, Leeds. Te'ephone : Cleckheaton 1080 (5 lines) 
London Works: 406, Roding Lane South, Woodford Green, Essex. Telephone: Wanstead 7777 (4 lines) 
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on us? 


Why? Well...can you imagine 
making something as complicated 

as this electric fan louvre 

in one operation by any other method 


than pressure die casting ? 


ee 


Z 


, the whole in one 





BRITISH DIE CASTING & ENGINEERING CO., LTD. 


Pembroke Works - Pembroke Road - London N.10 Telephone TUDor 2594-5-6 


WEST CHIRTON TRADING ESTATE . NORTH SHIELDS NORTHUMBERLAND NORTH SHIELDS 21/00 


CRCI18 
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IT PAYS TO SPECIFY 


M°KEGHNIE 


MANGANESE BRONZE 
ALUMINIUM BRONZE 
. and H.T. BRASS 
\ ROD and SECTIONS 


i 


A wide range of these alloys is available in both ROD and 
SECTION form. (For parts such as those illustrated here, 
MKB Manganese Bronze rod is ideal.) 

With yield point of up to 30 tons per square inch and tensile 
strength of up to 5C tons per square inch, these alloys are in 
great demand for engineering work where great strength and 
resistance to corrosion are essential. All are machinable and 
can be hot stamped and forged. Today more and more manu- 
facturers are relying on McKechnie Metal Technique to help 
solve their production problems. For further information 


please write 


BROTHERS LIMITED 


14, Berkeley St., London, W.| 
Telephone: MAYfair 6182/3/4 


Metal Works: Rotton Park St., Birmingham, 16. 
Other Factories: Widnes, London, South Africa. 


tee Zealand 
Branch Offices: London, Leeds, Manches 
Newcastle-on-Tyne, Ghousseter, Paris 


ee 
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STACIFTING! 


There’s a Ransomes Electric 
Truck designed for the job 





Whatever your specific need in lifting and 


handling, there is a Ransomes Electric 
Truck to do the job Runabout Trucks, 
Forklifts, Elevating Platform Trucks, Crane 
and Tipping Trucks —in fact a complete 
range of Industrial Trucks for lifting, 
transporting and stacking. Special attach- 


ments are available for unusual problems 
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RANSOMES SIMS & JEFFERIES LTD., ORWELL WORKS, IPSWICH 
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The illustration above shows castings which have been 
pressure die cast in aluminium and ** Mazak”’ zinc alleys 


LUMI LLL MLE DULL MSL 


GRAISELEY HILL e WOLVERHAMPTON 


TELEPHONE: 238631/4 WOLVERHAMPTON. TELECRAMS : DIECASTINGS,WOLVERHAMPTON 


American Affiliation: PRECISION CASTINGS CO. INC. - FAYETTEVILLE - SYRACUSE - CLEVELAND - KALAMAZOO - CHICAGO 
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FIRST COST iS 
THE LAST COST WITH 

STAINLESS STEEL 
TUBES 


gladly Sé nd you a copy 
of their publication, 
** Corrosion and Heat- 


resisting tubes ”’ 


Accles & Pollock Ltd « Oldbury « Birmingham 


\p—= 
~ | Ps 
‘A ) Compan 


Makers and manipulators of seamless tubes, in 


stainless and other steel 
TBWw/s2 
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Induction 
Heating 

Equipment 
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RADYNE 


MODEL C300—30Kw. OUTPUT 

Note these features — 

@ Variable output control. 

@ Direct heating of work 
without work matching 
transformers. 

@ Extreme simplicity. 

@ Tell-tale lights for rapid 
fault location. 

@ Single air-cooled valve: no 
water re-circulator or 
distilled water supply 
necessary. 





























RADIO HEATERS Ltd.are the 
only British Company whose 
entire resources are devoted 
to the design and manufac- 
ture of high frequencyheating 
plant. Write today, giving 
details of your problem, how- 
ever unusual it may be. 


radio heaters Itd « wokingham berks 





Phone: Grams: 
Wokingham 1030/1/2 Radyne, Wokingham 











INTERNALEEXTERNAL GRINDING 





PRECISION CYLINDRICAL GRINDING MACHINE 


Produces work to fine grinding limits and is equally adaptable 
for internal or external work, with the new Internal Grinding 
Attachment. Faster work and a finer finish are achieved 
with a minimum outlay of initial costs. 


Work Swing 5” diameter. 
Dial reading .0001” Fine feed .00005”. 
Minimum bore 3”. Maximum bore 4”. 


Send for Publication No. 900 


Between Centres 9”. 


MYFORD ENGINEERING COMPANY LIMITED 
NOTTINGHAM Phone: 54222 (3 lines) 


BEESTON 











urnal 


ines) 








The Institution of Production Engineers Journal Lxv 


—— i —— 


Universal Hydraulic Precision 


COPYING LATHES== 


Longitudinal copying. 
Cross Copying. 
Ninety degrees shoulders. tween centres. 

Work both on masterpieces and 14 spindle speeds 40— 800 
on template. ' Peta as r.p.m. or higher if required. 


Multiple stops for roughing. 
AVAILABLE FOR 
IMMEDIATE DELIVERY 
FROM OUR LONDON 
SHOWROOM. 























Available in three lengths of 
bed 30”, 40”, or 100” be- 












Typica] Com 
the TER 509 


PoOnents 
‘ Machined on | 






La the. 





The Selson Machine Tool Co. Ltd 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.10 B00 


E ar 400.0 0 lines) Telegrams Selsomachi, London neu 


532/SMT.117 
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JIG & TOOL DESIGNS OF QUALITY 


Manufactured with Accuracy 
—e A 
Vow = < 
nh ll Wes a 718) 
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Weare specialists in the design 
of Jigs, Fixtures, Tools, Gauges, 
and Special Purpose Machines 
of every description. 








BROOMFIELD RD., EARLSDON, 
COVENTRY, ENGLAND. 


Telephone : Coventry 64049 (2 lines) 
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BREAKDOWN 
SERVICE 


fo] Specia /; CY 



















. a badly worn 
spur gear sampie 
received from a 
customer. 


oon 
accurately made, 


We can supply well-finished unit. 


Spurs, Spirals, 
Bevels, Worms 
and Wheels 

complete, or 

from customer's blanks. 
Our service is reliable and 
delivery prompt. 


Enquiries :- 


RELIANCE GEAR & 
ENGINEERING CO. 
(SALFORD) LIMITED 


ALA 4 S 
SLA VLI64 2 


MOTOGEARS 








MACHINERY gives you just the information 


and data which are of vital importance 


in your own job. Each weekly issue 
contains a unique series of articles 
on machines, materials, and processes 
used in metal working practice. What- 
ever your position in engineering you 


cannot afford to be without MACHINERY 
CERTIFIED WEEKLY CIRCULATION 


Free specimen copy sent on request 


11,400 





42s. per annum and pro rata. (Post Free) Inland and Overseas 





ToMACHINERY, National House, West St., Brighton, 1, Eng. 
Please send us/me MACHINERY every week until I/we tell you 


to stop, for which I/we will pay 42/- per annum or pro rata. 
I/we enclose remittance herewith 
NAME ... 

PD Sietiianecndecnrsesvccwnsssudetbcasanssehes¥algeaeselsedabobead 
ADDRESS 











INDISPENSABLE +or 


M, PRODUCTION & 

Haein TOOLROOM WORK 

For the efficient production of 
DIES, TEMPLATES, PRESS 
TOOLS, GAUGES and similar 
work of regular or irregular form 
this versatile machine, by its 
continuous and speedy sawing 
and filing. effects considerable 
economies over the old method 
of drilling. slotting. milling and 


hand filing. 


SPEEDS CAN 
VARY FROM 
details FREE on 


50ft. to 1,600fc 
PER MINUTE A request. 





Wlustrated Bro- 
chure and full 
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BANDSAW & BANDFILING MACHINE 


STANDARD ‘* AT’ RIGID BODY 


THE MIDLAND SAW & TOOL CO. LTD. 


MIDSAW WORKS, POPE STREET, 


BIRMINGHAM, 1. 


I - Vf 
COLmor 4245 G? Virdsa 


44/45 Tower Hill, E.C.3 
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for all 
applications 
of hydraulic 


power a” * a 


FRASER 
Mono Radial 


AND DERI-SINE PUMPS 


Lxvii 








The range of Fraser Mono-Radial and Deri-Sine Hydraulic 
Pumps covers the complete range of industrial applications 


where smooth, controlled power is required. 


THE MONO-RADIAL PUMP 
The Mono-Radial pump combines high and low pressure 
outputs in one pump, giving high speeds of operation with 


economy of power standard pressure range up to 6,000 p.s.i. 


THE DERI-SINE PUMP 

The Deri-Sine pump gives true STRAIGHT LINE FLOW 
free from pulsations of any periodicity. For pressures up to 
2,000 p.s.i. and ranging from fractional outputs up to 


90 g.p.m. 


ANDREW FRASER & CO. LTD., 29 BUCKINGHAM GATE, LONDON, S.W.|. Tel: VICTORIA 6736-9 





1 ooster 2724 
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VULCASCOT ANTI-VIBRATION PADS 


OIL RESISTING 





. 
“atmo” 8 
@ CHECK VIBRATION SHOCK 
AND NOISE 
@ COMBAT NERVOUS STRAIN 
@ ARE EASY TO INSTALL 


@ SAVE MAINTENANCE TIME 
AND COST 


@ ISOLATE LOADS mal TO 
4 TONS PER SQ. 


@ ELIMINATE CUMBERSOME 
FLOOR FIXINGS 












Standard Size 
18” x 18% x &” 


Manufactured by: 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD, LONDON, N.W.8. 
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HUNDREDS of craftsmen 


use the 


DIPROFIUEL*® wano Fiting machine 


For FILING, SCRAPING. LAPPING, MILLING, GRINDING 
and 

general 
finishing 








The DIPROFIL, power-operated, multi- 
purpose machine increases production, 
conserves energy & saves time & money. 


Featuring 
Diamond 
and Carbide 

Cutting Tools 





WORKSHOP 
UNIT 
(also power 
unit to the 
DIPROFIL) 


BROOKS & WALKER LTD. 








47, GREAT EASTERN ST., LONDON E.C.2. Bishopsgate 7633 





PHONE: MAIDA VALE 7374 & 7375. "GRAMS: VULCASCOT MAIDA VALE LONDON. 





DUPLEX DISC 
GRINDERS 


ONE machine, ONE operator—but TWO opera- 
tions in one with the TT Duplex Disc Grinder. 


Slides on the machine 
bed carry two adjustable 
grinding heads. By 
Operating a foot pedal, 
one or both z 
heads are made 
to move into a 
set distance 
apart. Thus two faces 
of a component can be 
ground parallel and to 
size in one operation. 
The machine is particu- 
larly suitable fcr facing 
the heads of spanners 
and pliers, etc., as well 
as for Icck parts, com- 
pression springs, etc. 
Many types of compo- 
nent can be ground 
freehand, without using 
fixtures. For further de- 
tails contact your usual 
machine tool merchantor: 





TT. 14/2 10” Duplex Dis 
Grinder. 








/, 


| t| 


| TURNER MACHINE TOOLS LTD. 


63-68, PRINCIP STREET BIRMINGHAM a 








FOR ADVERTISEMENT SPACE 


in this Journal 


PLEASE CONTACT 


T. G. SCOTT & SON LIMITED 


Crown House, 143/7, Regent Street 


London, W.1 
(Telephone: Regent 3891) 


RATES AND FULL CIRCULATION 
DETAILS ON REQUEST 
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Even when too fine to be detected by ‘any 
normal inspection method, surface cracks can 
be discovered immediately with Metrovick 
magnetic crack detection equipment. Developed 
primarily for practical tests on components pro- 
duced in the company’s own factories, ranging 
from large forgings to small pinions, this 
Metrovick equipment is very simple in operation. 
Use is made of a special magnetic fluid which, 
after passage of the magnetising current, enables 
all cracks to be seen with the naked eye. Most 
requirements in industry can be met from the 
standard range of Metrovick crack detectors. 
Special equipment can, however, be made to 
order. Please write for full technical details. 


No cracks of any sort were visible in this pinion before testing by 
the Metrovick magnetic method. The whole series of very fine surface 
cracks shown in the photograph was introduced by heavy grinding after 
hardening. These emerged clearly when tested with the crack detector. 
Highly stressed components subjected to grinding, welding, heat treat- 
ment, pickling, plating, or similar operations, may be tested as a routine 
measure with Metrovick equipment. 


The Metroflux Type ‘S’ universal magnetic crack detector is an extremely 
flexible unit. It is of great value for testing components of large size 
or awkward shape, and for routine testing of mass-produced components. 





METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED - TRAFFORD PARK - MANCHESTER 17 
Member of the A.E.I. group of companies. 


WEENIE Magnetic Crack Detectors 





@ Max. Capacity 2" 
Jaw size 34 x 1 yy deep 
Price £12. 15. O. ex. stock 


Soft cast steel jig drilled jaw blanks 


always in stock to save you time and money 


REG LE S & 


SHEL VORE im i 
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* Orbeatable fn repelilian wok 


Quicker and cheaper than air or screw operation—one simple pull or push 


of handle gives instant rigid grip or 3" opening to facilitate easy and 


speedy insertion and removal of the component. 


Thrust taken = rigid fixed jaw—Handle adjust- 


able for right or left hand or vertical 


ig 
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operation. 
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Accles & Shelvoke, Ltd. ... a 
Adam Machine Tool Co., Ltd. ... 
Allen, Edgar & Co., Ltd. a 
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Asquith, William, Ltd. 
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Barber and Colman, Ltd. 
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Firth Brown Tools, Ltd. P 
Firth, Thos., & Brown, John, Ltd. 
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